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1. INTRODUCTION

This report documents a number of errors (or potential errore)
discovered in the TACWAR theater-level combat simulation model
developed by the Institute for Defense Analysis (IDA) for the
Department of Defense Studies Analysis and Gaming Agency (DoD-SAGA)
and maintained by the Command and Control Technical Center (CCTC) of
the Defense Communications Agency (DCA).

Since TACWAR is being considered a prime candidate to provide the
net assessment results of the Army's Theater Nuclear Forces
Survivability (TNF/S) program, the author, who is currently a
participant in TNF/S, obtained a copy of version 2.1 TACWAR, including
the baseline data base, from CCTC in June 1978. The principal area of
interest to the author, as a member of the team responsible for
including Command, Control, and Comnanications Degradation (C3 /D)
effects in TNF/S, has been to determira those portions of the TACWAR
program that are amenable to C3 /D and to augment, the TACWAR program
code, to reflect this inclusion of C3 /D effects.* Because this effort

J4 requires an in-depth study and analysis of much of the TACWAR code, a
simultaneous review of the existing code has been performed, revealing
possible discrepancies, logic errors, and programming "bugs."

In documenting thece errors it is not the intent of the' author to
try in any way to discredit or impugn the integrity or competence of

the individuals who developed TACWAR. The author is well aware that
any program the size of "TACWAR is exceedingl- difficult to debug,
except through extensive use by a large community of interest,
preferably working independently, but maintaining close communications
on relevant matters of common interest. In fact, some of the 'errors"
discussed in this memorandum may simply reflect an incomplete
understanding by the author of the intent of specific sections of the
code. For such situations, the author would be grateful to be
informed of correct interpretation, either formally or informally.

2. SCOPE

This document does not purport to include an exhaustive list of
all errors or potential errors in TACWAR. Indeed, some sections of
TACWAR and some subroutines have not yet been analyzed in detail by
the author, either because they contain complex algorithms whose
analysis requires documents not currently available to the author or
because they have little or no C3 /D aspect. Moreover, no attempt has
been made to analyze the effect that the errors might have on the
validity of the results obtained from TACWAR. It is quite possible
that some errors produce almost trivial perturbations while others
might be significant. In either case, however, it is recommended
that, if an error exists, it be corrected regardless of the scope of
its effect on the results.

*C3 modified TACMAR model, John C. Ingram, Harry Diamond Laboratories preliminary

report (HDL-PRL-80-8: January 1980), to be published as HDL-TR-1918).
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Specifically excluded from detailed analysis are the large
subroutines DAMEVL and CEMDAM (formerly CHEMDAM), and their ancillary
subroutines, used to evaluate the damage to targets by ntclear and

:chemical strikes. In additioni the entire "suppy" model has not yet
been analyzed in detail. Lastly, within mai,, of the remaining
subroutines the "output" statements (i.e., WRITE and FORMAT) have not
yet been analyzed.

3. SYSTEM COMPATIBILITY

After receiving the original TACWAR program and data base from
CCTC (Honeywell compatible version), the author converted the
subroutines comprising the program to be compatible with the FORTRAN
Extended compiler operating under OS-VS2 on the IBM/370-168 system
available at the U.S. Army Harry Diamond Laboratories (HDL). This
compatibility task necessitated the removal of the "PARAMETER" option
available for the original Honeywell version. Other aspects of the
conversion process, such as replacing the CHAVACTER statements with
techniques performing equivalent functions and recognizing the
differences in bit lengths of characters and words between the
Honeywell and IBM machines, were also taken into account.
Nevertheless, the bulk of the coding, being essentially ANSI-

compatible FORTRAN, remained intact during the conversion process, and
the errors found in this part of the code are not machine dependent.

4. DOCUMENTATION

The maintenance manual for TACWAR has been used extensively:

Command and Control Technical Center, Institute for Defense
Analysis Tactical Warfare (TACWAR) Model, Computer Systems Manual
Number CSM MM 237-77, Vols I, II, and III, Washington, D.C. (6
September 1977).

5. ANALYSIS BY TACWAR PROGRAM SECTION

The errors are numbered and documented point by point for each of
the major sections of the TACWAR program.

Section A--Data Input and Cycle Control
Section B--Air Combat Simulation
Section C--Nuclear Combat Simulation
Section D--Ground and Air-Ground Combat Simulation and TheaterI Control

As mentioned previously, Supply Simulation is presently excluded from
the analysis. Similarly, since the chemical combat simulation has
essentially a one-to-one correspondence with the nuclear combat
simulation, the chemi'cal combat simulation has not been explicitly
included. It is recommended that for every error described in the
nuclear combat simulation (Section C) the corresponding location for
the chemical combat simulation also be investigated for possible
error.

6
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Within each of the major areas above, the errors are document-d
for the main contrcl subroutine first, then documented for the
rem.aining subroutines as they are logically utilized in the program
flow. The documentation of each error will consist of the following
poin~ts.

(1) Descriptive title,

(2) Exact location of error (i.e., providing name of subroutinefin which error occurs and portion of code that contains errox),

"(3) Discussion of reasons error is believed to exist,

S(4) Proposed method to eliminate error,

(5) Copies of applicable code before and after proposed changes.

SECTION A--DATA INPUT and CYCLE CONTROL

*-! No errors were detected in this section.

SECTION B--AIR COMBAT SIMULATION

Error Dl: Parameter NDS (IST,K) is riot checked for a zero
condition.-f Location: Subroutine AIRIMOD before DO loop 542.

Discussion: NDS (IST,K) contains the number of divisions in the
active battle area of sector IST for side K. The possibility exists
for NDS to be zero, in which case DO loop 542 should be skipped. This
type of check for NDS = 0 occurs many places in other subroutines of
TACWAR (e.g., in subroutine GC before DO loop 1010, before DO loop
2525, etc.).

Corrective Action: Place a logical GOTO statement before DO loop
542 to skip the DO loop on the condition that NDS (IST,K) is zero.

Original:
C SJM UVLR ALL DIVISIONS IN SECTOR IST TO OBTAIN PSRSCA(ISS,ISTI

( C = NO. SHLRT RANGE SAMS ALIVE AND OPERATING Gir TYPE ISS WHICH
C [EFEND COMBAT UNITS IN SECTUR IST

00 542 IDS--MI,M2
C I) = INOEX TU DIVISION LOCATION IN ACTIVE BATTLE AREA IN POSITION
C IVS OF SECTOR IST IDLABACIDS,IST)

IDzIULABA( IDSIST)
00 541 ISS=1943
PSRSCA(IS -,,I$T )=PSRSCAISS,IST)+WDIVtIWISS,,ID)

C WDIV(IW+ISS,ID1= ACTUAL NO.TYPEtIW4ISS) WEAPONS IN DIVISION ID

541 CONTINUE
542 CONTINUE

7 7



Error B1 (Cont'd)

Corrected:

C SUM OVER ALL DIVISIONS IN SECTOR 151 70 OBTAIN PSRSCA(IS5,IST)
C = NO. SHURT RANGE SAMS ALIVE 4ND OPERATING OF TYPE ISS WHICH
C DEFEND COMBAT UNITS IN SCTj) IST

IF(NDS(K).EQ.OiGU0TO 546 I JCJOO1
DO 542 IDS=MI,M2

C ID = INDEX TO DIVISION LOCATION IN ACIIVE BATTLE AREA IN POSITION
C IDS OF SECTOR IST z IDLABA(IC$,iST)

ID=IDLABA1 IDS, 1ST)
DO 541 ISS=1IN3
PSRSCAEISSISTI=PSRSCA(ISSIST)4WDIVIIW41SSID)

C WDIVIIW*ISS,ID)} ACTUAL NO.TYPE{IW41SS) WEAPONS IN DIVISION ID
541 CONTINUE
542 CONTINUE

546 CONTINUE I JCCO01

Error B2: Incorrect use of local parameters PSRSC(ISS,IS,K),
PSRSI(ISS,IS,K), PSRSCA(ISS,IST), and PSRSIA(ISS,IST).

Location: Subroutine AIRMOD within DO loop 57010 and subroutine
AIRATT within DO loop 540.

Discussion: This is a rather complex error, spanning several
subroutines and apparently involving a conflict between the use of the
indices IS and IST to represent geometric regions on the one hand and
sectors on the other. PSRSC(ISS,IS,K) and PSRSI(ISS,IS,K) are local
parameters (within the air combat model) that contain the initial
number of short-range (surface-to-air missile) SAM weapons of type ISS
within divisions in the active battle area (for PSRSC), and the first
inactive battle area (for PSRSI) in sector IS for side K. Similarly,
PSRSCA(ISS,IST) and PSRSIA(ISS,IST) are local parameters that contain
the dynamic number of operational SR-SAM weapons of type ISS within
sector IST for active battle area divisions and first inactive battle
area divisions, respectively. PSRSCA and PSRSIA are correctly
initialized within DO loops 541 and 543 of subroutine AIRMOD, and the
results are correctly transferred to parameters PSRSC and PSRSI within -3
DO loop 561 of subroutine AIRMOD. However, PSRSCA and PSRSIA are
incorrectly reset to zero within DO loop 540 of subroutine AIRATT,
which is called early within DO loop 57050 of subroutine AIRMOD.
Subsequent calls to subroutines AOVL1, ATTR2 (via AOVL2), and ATTR5
then use parameters PSRSCA and PSRSIA which were previously
incorrpctly reset to zero. Lastly, parameters PSRSC and PSRSI are
incorrectly adjusted within DO loop 57010 of subroutine AIRMOD to
reflect the number of weapons killed or damaged. This adjustment is
incorrect on two accounts: (a) no adjustment should be made, since
PSRSC and PSRSI are used later within DO loops 57064 and 57067 to
apportion the operational weapons among the participating divisions
and (b) even if an adjustment were required, the index IS for
parameters PSRSC(ISS,IS,K) and PSRSI(ISS,IS,K) within DO loop 57010 of
subroutine AIRMOD denotes a region value which is inconsistent with
the sector index value by which the parameters were initialized in DO
loop 561 of subroutine AIRMOD (as described above).

8



Corrective Action: (a) In subroutine AIRMOD remove the statements

within DO loop 57010 that adjust the parameters PSRSC and PSRSI.I.(z; In subroutine AIRATT remove the statements
within DO loop 540 that reset parameters PSRSCA and PSRSIA to zero.

Original:

Subroutine:AIRMOD -

C APPLY SAI* KILLS AND DAMAGES To SAM INVENTORIES

IV c SUBTRACT KILLED AND DAMAGED SAMS TE, OBTAIN NO.ALIVE DEFENDING
C - COMBAT UNITS(PSRSC)IlNTERDICTIIJN TARGETSIPSRSII, FOkWARD AIR6ASES

C PSRSF), REAR AIR BASESIPSRSR)
DO 57010 ISS=l,N3

[fC .iCl PSRS1(1ss,ISK)-PSRSI(ISS,JStk)-PSRSIK(I5S)-PSRSID(JSSI C JCIOOI
PSRF(IS, SK)~P~F(SSSK-PSRSfK(ISS)-PSRSFD(IISS

PSRSR(ISSIS,KI=PSRSR4ISS,1S,K)-PSRSRKtlSS)-PSRSRt*ICISS)
c DSSMPL =NO. SH-ORT RANGE SAMS DAMACED AND IN MAINTENANCE POOL] DSSMPLIISS.K):OSSMPLIISSK).PSRSFDIISS).PSRSRD(I5SS

51010 CONTINUE

Subroutine AIRATT

C PSRSFA(ISS)= NIJ.ALIVE TYPE ISS SAMiS tOR AAA) DEFENDING FORWARD A/B
PSRSCA( ISS,1SI =).LiPSRSFAIISSI=PSRSF( ISS,lS,K)*TEMPl
PSRSRA(iSS3:PSRSR( 155 1 S KKVTEMP2
PSIkSLALISS3:PSRS1( lSSgK1/NS*TEMP3

C INITIALIZE SAMS KILLED(K),DAMAGED(IJ,SUPPRESSEU)ISI THIS CYCLE
PSRSIA( 15,lS) =G.

Corrected:

Subroutine AIRMOD

C -- ------------------------------------------------------------------------------ i
C APPLY SAM KILLS AND DAMAGES TU SAM INVENTORIES

C SJBTRACT K 11,LE D AN L OAMAGED SAMS T L OBTAIN NG.AL IVE DEFENDING
C COMBAT UhNPS(PSRSCA,IN1ER:,l(TION TARGETS(PSRSII, FORWARD AIRbASES

C (PSRSFI, REAR AIR BASES(PSRSR)I00 5 701 i I SS 1 N3
PSRSLIASS,IS,K):PSRI.C(1SSIStK)-PSRSCK(ISSJ-PSRSCDIISSI
PSRSI(ISSI5,K?:PSRSI(ISS,IS,K)-PSRSIK(L.,S)-PSRSjDflSSI

qrPSRSF( 15, 15 ,K():PSISF( ISS,jS ,K )-PSRSFK tISS%)-PSRSFDII-SSJ
V'SRSR(ISSISK)=PS:ZSR(ISS,lSI-)-PSRSRK(ISS)-PSRSRD(I5SILIC DSSMFL =NtL. SHORT RANGE SAMS DAMAGED AND IN MAINTENANCE POOL.
t)SSMPL(1SSK)=DSS'4PL(ISSK3.PSRSFD;ISSI.PSRSRD(ISIS

5701,) CONTINUE

Subroutine AIRATT
DO 540D lSS=l,N3

C PSRSFA(I5SI: NO.AL lYE TYPE ISS SAMS (OiR AAA) DEFENDING FORWARD A/8
C JCI PSRSCA(ISSoISI-0. C JC.IOOI

PSRSFI-AISS)=P5R5F( SSlSS5K )*TIMPI
PSRSRA(ISSI=PSRSR( ISS,1S,KJ*TEMP2
IOSR-ZA(155j=P5RSZII5SKl/N5*TEM4P3

C JIC P3PSIAfIS5,.S)-0. C JCIOO1
C INITIALIZE SAMS KILLEDCKJDANAGED(O).SUPPRESSEDCIS T"IS CYCLE



Error B3: Parameter TSRSSC(ISS,K) is not accumulated.

Location: Subroutine AIRMOD within DO loop 57032.

Discussion: Parameter TSRSSC(ISS,K) should contain the total
number of short-range SAM weapons of type ISS for side K that are
suppressed by air combat during the current combat cycle. The
adjustment of TSRSSC within DO loop 57032 is not an accumulation but
contains only the number of SAM's suppressed within the region
"currently being addressed by the index IS (i.e., DO parameter IS of DO
loop 57050).

Corrective Action: (a) Include the parameter TSRSSC(ISS,K) in the
adjustment expression with DO loop 57032 of subroutine AIRMOD to form
an accumulation.

(b) Reset the parameter TSRSSC(ISS,K) to zero
at a location before DO loop 57050 (e.g., within DO loop 502) of
subroutine AIRMOD.

Original:

DJ 57032 ISS=:*N3
C CJMMULATIVE NUMBERS OF SHORT RANGE SANS KILLED

CPSSoK(CSS,K):CPSSFKI[SS,K )PSRSFK(ISS)
CrSSRK( ISSK)=CPSSRKiISSK)+PSRSRKI|SSJ

CPSSCK| 155,K ) CPSS'K I SS ,K I÷PSRSCKI|ISS )
CPSS IK I SSK) :CPSSI K(I SSK )+PSiS IK {ISS)

C TSRSSC = TO'AL SHO0T RANGE SAMS SUPPRESSED THIS CYCLE
C CSRSDM = CUMMULATIVE SHORT RANGE SAMS DAMAGED

fSRSSC(]SS ,K )PSRSFS(ISSJ+PSRSRSIISSJ4PSRSCSIISS)*PSRSISISSJ
CSRSLMIISSK):CSRSYM(ISS,K),PSRSFDOISSI.PSRSRDiISS)*PSRSCDOISSI

X +PSRSID(ISS)
57032 CONTINUE

k •Corrected:

C INITIALIZE (UI:P.1 RESULTS FOR SAMS If. THJ. CYCLE -' C.DO 51v,2 ISS=1043
il PSRSZKe ISS ):0.

PSRSZD(IS'S)=r,,

PSR5ZSI1SS :0.S1 TSRSSCC15S, 1(:0.

DO 57032 ISS:IN3
C CUMMULATIVE NUMBERS OF SHORT RANGE SANS KILLED

CPSSFKIISSK):CPSSFKIISS.K),PSRSFK CISS)
CPSSRK(i5SKi:CPSSRK(ISSK)4PSRSRK (155)
CPSSCK(ISS,K I:CPSSCKIISSKtK )-PSRSCK EISSI
CPSSIK(ISSKI:CPSS|KIISSK)4PSRSIKIISS)

C TSRSSC = TOTAL SH04T RANGE SANS SUPPRESSED THIS CYCLE I JC1001
C CSRSDM = CUMMULA7I1E SHORT RANGE SA14S DAMAGED

7SR!SCI ISS,K):PSRSFS(ISS).PSRSRSJ ISS)sPSRSCS(JSSJ4PSRSIS(ISSI I JC1001SeTSR SSCIISStKl I JC] DO!

CSRSDMIISSK) :SRSDMIISS,KI),PSRSFD41SS1)PSRSRD(ISSI4PSRSCD(ISS)

57032 COINT INUE i
10
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Error B4: Parameter TMRSSC(IMS,K) is not accumulated.

Location: Subroutine AIRMOD within DO loop 57034.

Discussion: This error is identical to B3, except that B4
involves parameter TMRSSC(IMS,K) referring to medium-range SAM weapons
of type IMS for side K.

Corrective Action: Similar to B3.

(a) Form an accumulation at the appropriate
statement in DO loop 57034 of subroutine AIRMOD.

H i(b) Reset the parameter TMRSSC(IMS,K) to zero
at a location before DO loop 57050. This will require the
introduction of a new DO loop since none presently exist which step
over the index IMS.

Original:

,•J5•'32 CaNIINUE

J3 57134 IMS=1 ,N4
'1 ( 1RSSC z Tr1TAL MEDIUM RAfNGE SA;LS SUPPRESSED T-IS CYCLE

C8C CBV, 5 CI',,IMULA11 VE MEDIUM RANGE SAMS K1LLED
"N.RS.c(( IMS,K)=6tLSS(It4|
C31I{( 1i45,K) :CWAMSK (MS,K)+BMRSKI IMS)

Corrected:

502 CONTINUE

0O 529 IMS=1,N4
TMRSSC(.IMS,K)=O.

529 CONTINUE
DO 528 ILS=ItN5

C TMRSSC = TOTAL MEDIUM RANGE SAMS SUPPRESSED THIS CYCLE
SCBMSK = CUMMULATIVE MEDIUM RANGE SAMS KILLED
C CMRSDM = CUMMULATIVEMEDIUM RANGE SAMS DAMAGED

- CBMSK (I MS, K) =C.MSK ( IMS, K )4BMRSKC IM S)
TMRSSCCIMS,K)=BMRSSiIM.) *TMRSSCCIMSK) I JCOl01

CMRSgMtIMS,K)=CMRSDM(IMS,KI4BMRStD(IMS) I JC1001
57034 CONTINUE.

Ertor B5: Parameter TLRSSC(ILS,K) is not accumulated.

Location: Subroutine AIRMOD within DO loop 57036.

Discussion: This error is identical to 83 except that B5 involves
parameter TLRSSC(ILS,K) referring to long-range SAM weapons of type
ILS for side K.f Corrective Action: Similar to B3.

.(a) Form an accumulation at the appropriate

statement in DO loop 57036 of subroutine AIRMOD.

! 11



Error 85 (Cont'd)

S(b) Reset the parameter TLRSSC(ILS,K) to zero

at a location before DO loop 57050 (e.g., within DO loop 528 of

subroutine AIRMOD).

Original:

57034 C3NTINUE
00 57036 ILS=lt5

C CtRRSDO= CUMMULAIIVE LONG RANGE SANS DAMAGED
I 7LRSDA = TOTAL LONG RANGE SAMS KILLED THIS CYCLE
C CALSRK = CUMMULATIVE LONG RANGE SANS KILLED

CLRSDM(ILSK)=CLRSDM(ILSPt(IeALRSRDIILS)
ILRSSC( ILSK)= ALRSR$SILS)
CALSRK(ILS.KI=CALSRK(ILSKI+ALRSRKIILS)

571,3b CONTINUE

Corrected:

j DO 528 ILS:1,N5
ALRSZK(ILS)=O.
ALRSZDiILS)=O.S~ALRSZS| ILS)=O-
TLR$SCC IL$ ,K 1=0..

528 CONTINUE

57034 CONTINUE,
DO 57036, ILS=l.tN5

C CLRSDM= CUIMULAT!VE LONG RANGE SAMS DAMAGED

C TLRSSC TOTAL LONG kANGE SANS KILLED THIS CYCLE

C CALSRK CUMMULATIVE LONG RANGE SAMS KILLED
CLRSDMCILS,K)=CLRSDMU!LS,K)4ALRSRD(ILS)
TLRSSCCILS,K): TLRSSCfILSK)J ALRSRS(ILS) I JC1O01
CALSRKCILS ,KIZCALSRK(ILS,KJ+ALRSRK(YLS)

57036 CONTINUE

Ii

Error B6: The line accumulating parameter CMRSDM(IMS,K) has been
omitted.

Location: Subroutine AIRMOD within DO loop 57034.

Discussion: Parameter CMRSDM(ISM,K) contains the number of
medium-range SAM weapons of type IMS for side K that have been damaged
by air combat accumulated to the present combat cycle. The statement
to perform this accumulation is apparently absent.

12



Error B6 (Cont'd)

Corrective Action: Include the statement forming the accumulation
of CMRSDM(IMS,K) (by incrementing with parameter BMRSD(IMS)) within DO
loop 57034 of subroutine AIRMOD. See as an example the appropriate
statement within DO loop 57032 of subroutine AIRMOD for a similar
accumulation of parameter CSRSDM(ISS,K) referring to short-range SAM
weapons of type ISS for side K.

Original:

$7032 CONTINUE
DO 57034 INS= IN4

C TMRS5C = TOTAL MEDIUM RANGE SANS SUPPRESSED THIS CYCLE
C CBMSK = CUIMULATIVE MEDIUM RANGE SANS KILLED

TMRSSCI IR$,K1=&MRSS( INSI
CBMSNItNS.KISCBNSK (INSR)ibMRSKIINSI

57034 CONTINUE

Corrected:

C TMRSSC = TOTAL !EDIUM RANGE SAMS SUPPRESSED THIS CYCLE
C CBNSK = CUMMULATIVF MEDIUM RANGE SANS KILLED
C CMRSDM = CUMMULATIVEMEDIUM RANGE SAMS DAMAGED

CBMSKtINS,K)=CE'MSK tIKSK)'BMRSK(IM5I
TMR5SC(I.StK)=eMRSS1IMS1 4TMRSSC(IMS,K) I JCIO01
CMRSDMIIMSK)--CMRSDM(JMStK)•.MRSDtIMS) I JC1001

57034 CONTINUE

Error B7: Parameter NDS(IST,K) is not checked for zero condition.

Location: Subroutine AIRMOD before Do loop 57064.

Discussion: This error is identical to Bl above.

Corrective Action: Similar to 81 above.

Original:
C RFCL.MPUTL WDIV= Nil.WEAPONS OIF EACH TYPE IN DIVISION ID TO

C REFLECT IrSULTS OF CURRENT ENGAGEMENT
IW=NW( K)-,1DSAMS(K)-1
U9 57075 IST=1,NST
uO 57070 ISS±IN3
IF4PSRSC(ISS#IST,K).LE..OO01) GO TU 57065
DO 51064 IDS:-M1,M2
ID=IDLABA( IDSIST)

C FOR iDIVISIONS IN COMBAT WDIV= NO. WEAPONS REMAINING = NO.AT START
C OF CYCLE*,FRACTIN OF SAMS DEFENDING COMBAT UNITS STILL ALIVE)

W', IV(IW ISSID)=WDIV(IW4ISSID)(PSRSCA¢ISSIST)/PSRSC(ISS,IST,K)I
57064 CONTINUE
57065 IF(PSRSI(ISSISTK).LE..0001) GO TO 57070

13



Error B7 (Cont'd)

Corrected:

C RECOMPUTE WDIV= NO.WEAPONS OF EACH TYPE IN DIVISION ID'TO
C REFLECT RESULTS OF CURRENT ENGAGEMENT

IW=NW(KI-NDSAMS(K) -1
DO 57075 IST=19NST
DO 51070 ISS=IN3"
IFgNDS(K).EQ.O)GOTO 57065
IF(PSRSC1ISSISTtK).LE..0O0I) GO TI 57065 1 JCCO01
DO 57064 IDS=MI,M2
ID=IDLABA(IDS9IST)

C FOR DIVISIONS IN COMBAT WDIV= NO. ,EAPONS REMAINING = NO.AT START
C OF CYCLE*(FRACTION OF SANS DEFENDI1G COMBAT UNITS STILL ALIVE)

WDIVIIWJISSJDI)=WDIVIIWISSID)*(PSRSCAIISSIST)IPSRSC(ISS#ISTK)I
570b4 CONTINUE
57065 IF(PSRSItISSISTqK).LE..001) GO T1 57070

Error B8: Incorrect relational operator used.

Location: Subroutine ALLOCT at statement 12045.

Discussion: The relational expression IRAC(IAC,2,L).LE.5 is
incorrect since the parameter IRAC does not contain values greater
than five.

Corrective Action: Change the relational operator .LE. to .LT.

Original:

1204) CONTINUE
GO TO 12055

A2u45 IF(IRACiIAC,2,L).LE.5.0R.WTAZ.LE.S$ASBAtL)I GO TO 12050
FAAARZ(IAC,IS,L)=FAABAA( IAC,LI
FAAERZ(IACISL)=FAABAE(IAC9L)
FAASRZfIACIS,9L=FAABAS1IAC9L)
GU TL 12055

1205•J IF(IRACIIAC,2,L).LT.2) GO TO 12065

Corrected:

12040 CONTINUE
GO TO 12055

120U45 IF(IRACIIAC,2,LI.LT.5.OR.WTAZ.LE.StASBAIL)) GO TO 12050 C JCIOOl
FAAARZ(IACISLI=FAABAA(IACtL)
FAAERZ(iACtIS9LI=FAABAE(IAC,L-

G0 TO 12055

12053 IF(IRACAACC,2,L).LT.2) GO TO 120A5
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Error B9: Parameter FACSFC(IAC,IS,I) is not reset to zero.

Location: Subroutine ALLOCT within DO loop 13005.

Discussion: FACSFC(IAC,IS,I) is one of the several parametersthat contain the fractional allocation of aircraft type IAC, based inregion IS of side L attacking targets in region KS of side K (where I
= KS + NNR* (L-l), NNR = total number of regions for side L. Wherbas
the remaining parameters--e.g., FACAFC(IAC,IS,I), etc.--are reset to
zero within DO loop 13005 of subroutine ALLOCT, parameter
FACSFC(IAC,IS,I) is omitted.

Corrective Action: Provide a statement within DO loop 13005 ofsubroutine ALLOCT that resets the parameter FACSFC(IAC,IS,I) to zero.

Original:

D0 13005 KS:=INS
]=KS.NNR*(L-1)
FACAFC1]AC,ISt)=Z).
FACEFC1IACIS,1)=3.
FAAAFF( 1AC,15, [)=3.
FAAAFRt(IAC1 S ! ) 0.
FAAFFF ( 1AC , 1 5, 1) =0.
FAAEFR( 1AC $, 1) =D.
FAIAFFIAC,15, 11=0.FA]EFF( AC,!S,1)=0.

FAISFFCJAC,]S,1)=3.
FAASFR(1AC,15,1J=3.
FAASFF ( AC ,1 5,1) :9.
FABSFF(]AC,1,St)=3.

Corrected:

DIO 13005 K5=1,NS
1=KS4NNR*(L-L)
FACAFC(IAC 15,11=3.
FACEFC I AC ,I, I 9=0.
FAAAAFF( IAC ,15, 1 S tI .
FAAAFR( AC, S, 1)=0.
FAAEfFFIAC,5I]I=).
FAAEFR•( AC,15 1)=0.
FAIAFF IAC,IS 1)=0.
FAIEFF (IAC ,5, I1)=.
FAISFF(1ACv1,l)=3.
FAASFR( IAC t15,1) =r9
FAASFF(IAC,15,1)=).
FACSFC(IAC,15•1)=O.
FABSFF I AC 1$,1)]=.

Error B10: Expressions do not adjust for PAA4 and PAAS.

Location: Subroutine ALLOCT following statement 13045.

15
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.1 Error Bl0 (Cont'd)

Discussion: The local parameters PAA4 and PAA5 are used to adjust
the fractional allocations of aircraft from forward airbases assigned
to close air support (CAS) and airbase attack and escort missions,
respectively. Specifically, when aircraft from rear airbases are
diverted from their primary enemy aitbase targets to CAS targets
because of range constraints, then an apportioned number of aircraft
from forward airbases are simultaneously diverted from their primary
CAS targets to enemy airbase targets, provided that range constraints
permit such diversions. For example, if the range constraint IF
statement at 13015 of subroutine ALLOCT is not effected, then DO loops
13020 and (possibly) 13025 are performed. Within DO loop 13025 the
fractional allocation parameters FAABAA(IAC,L), and FAABAE(IAC,L) are
adjusted tincremented) by parameters PAA4 and PAA5, respectively.
Later, within DO loop 13060, parameters FACASA(IAC,L) and
FACASE(IAC,L) are adjusted (decremented) by the same parameters PAA4
and PAA5, respectively. A similar situation occurs for the IF
statement at 13030 and DO loops 13035 and 13040. However, if program
flow causes control to pass through IF statement 13045, then the

expected incremented adjustments to parameters FAABAA and FAABAE do
not occur.

Corrective Actioa: Following statement 13045 of subroutine
ALLOCT, incoement the expressions FAA-AA(IAC,L) and FAABAE(IAC,L) by
PAA4 anc PAP-, respectively.

Original:

13043 CINTINUE
GO TU 13'.55

13Ue5 IFIlkAC(iACi,L).LT.5.OR.WTAZ.LE-$hASBAILI) GO TO 13050
FAAAFZ (IAC ,IS,LI=FAABAA( IAC,0L

FAAEFZ(IAC,lSL)=FAABAEIlACL)
FAASFZ(IAC,IL)=FAAbA5IIACL)
G3 T1 13055

Corrected:

13040 CONTINUE
GO TO 13055

13045 IF(IRAC(IAC,I,L).LT.5.0R.WTAZ.LE.SKAS!tAIL)) GO T1 13050
FAAAFZ(IAC,JS,L)=FAArEAA(IAC,L)4PAA4 ( JC1001

FAAEFZ(IAC,IS,L)=FAAeAEi IAC,L}PPAA5 C JC100l
FAA5FZ(IAC,JS,L)=FAbEAS(IAC,L)
GO TO 13055

Error Bll: PaLameter IRAC(IAC,I,L) is not checked for condition

of less than two.

Location: Subroutine ALLOCT at statement 1-450.

Discussion: Parameter IRAC(IAC,I,L) contains index values ranging
from one to five that refer to range values of type IAC aircraft based
on forward airbases for side L. Typically, the program control flows
through different part4 of the aircraft allocation sections, depending
on the range constraints imposed by the parameter IRAC. As an
example, for aircraft based on rear region airbases at statement
12050, control is passed to statement 12065 if IRAC(IAC,2,L) Is less

16



Error Bll (Cont'd)

than two. For the corresponding situation for aircraft based on
forward region airbases, as statement 13050 there is no range
constraint check for IRAC(IAC,I,L) less than two.

Corrective Action: (a) Include an IF statement at i3053 in
subroutine ALLOCT to transfer program control to statement 13065 (a
new statement number) for the condition IRAC(IAC,l,L).LT.2. This
condition implies that all aircraft of type IAC based forward for side
L are by range constraint to be assigned airbase defense missions.

(b) At the new statement 13065 set the
fractional allocation parameter for forward airbase defense
(FAADFF(IAC,IS,L)) to unity reflecting the mission allocation
requirements imposed by (a) above.

(c) Following the new statement 13065,transfer program control to statement 13080.

(d) If the coding for section 130 is to be
similar to section 120 of subroutine ALLOCT, then new statement number
13070 can be placed at the beginning of the DO loop 13075, and a new
statement giving unconditional transfer to 13070 can be inserted
following DO loop 13060. The statements described in (b) and (c)
above can then be inserted between the new unconditional transfer
statement to 13070 and statement 13070.

Original:

13C51 [EMPrO.O
IF (IRACM lAC,19,L.LT.3) TEMP=1.0
APA1=FAABAA(IAC,LI+TEMP*FAINDA(IACtL)
APA2=FAABAEIJAC,L)+TEMP•FAINDE(IACL)
APA3'FAABAS( IAC,L)+TEMP*FAABAS IAC,L)

13j55 FAA(, FF(IAC,I5,L)=FAABAiJ(IACL)
FAC'FC( IACPTSL)= FACASD(IAC,L)
09 13060 KS:INS
I=KS+NNR*(L-1)

FACAFC(IAC$,1S,1 tFACASA (IA(,L)"APAI-PAA4)*1FA$SS USKSL)
FACEFCMIACI$, I)z (FACASE(IA(,L),APA2-PAA5)*FCASS$(IS,KS,L)
FACSFC( IACIS, I): FACA5S(IAC,L)*fCASS$JSK$,L )

13'ý5) CONTINUE
00 13075 KS:1,NS
I =KS.NNR -{ L- 1 )

FABSFF(]AC,I5,i):= FABASS I ,K L )(FABSUPtIACL)+APA31
13C.,75 U~N "IANUE

17
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ii Error Bi]. (Cont'd)

Corrected:

13050 IFiIRAC(IAC,ILI.LT.2)GGT0 13065 1 .ICIOO1
ATEMP=0.0 1

IF (IRAC( IAC,1,L) .LT.3) TE.MP=I.0
APAI =FAAEAA( JAC L) 4TEMP*FA INDA( JAC L)-&PAA4 CJ10

APA2=FAAAEAUIAC,L).TEMP.::FAltJOE(IAC,L1.#PAA5 C JCIOO1

A0A3=Ffl,!dAS(I1-C,L)+7EMP*FAINS1CL C JCIOOI'1 13055 FAADFF(IAC ,TS,L)=FAABADC JACL)
FACDFC(IAC,159,L)=FCASD(IAC9L)

4 DO 13060 KS=1,NS
I:KS4NNR@( L-1)
FACAFCIJAC,ISJ)z CFACASACIAC,L).APAl-PAA4J*FCAS5S(ISK5,LI

1FACEFC(IAC,IS,IVz CFACASE(IAC,L)4oAPA2-PAA5)*FCA5SSCI5,K~,,L)
300FACSFC(IAC915,I)z FACA5S(IAC9LJ*FCA~S5SI5,KS,L)
1360CONTINUE

IGOTO 13070 1 JCIO0i
13065 FAADFF(IAC,IS*L)=1. I JCIOOI4 GOTLJ 13080 I SC100l
13010 DO 13075 KS=1,NS C JCIO0l

1=KS4NNk*(L-1)
FABSFFIIAC9ISI)= FABA5S(1S,KS,LJ*tFABSUP(IAC,L)4APA3)

113075 CONTINUE

ii ~38D COTINU4113085 CONTINUE
-I Error B12: Parameter FAINDS(IAC,L) omitted.

Location: Subroutine ALLOCT before statement 13055.

Discussion: The expression for local variable APA3 contains the
term TEMP*FAABAS(IAC,L). APA3 specifies the adjustment to both SAM
suppression allocations diverted from airbase and interdiction target
suppression allocations because of range constraints (or 'unworthy"
target constraints) . Thus, the term in question should reflect the
adjustments in allocation diverted from interdiction targets (i.e.,
TEMP*FAINDS (IAC,L)).

Corrective Action: Change the parameter FAABAS(IAC,L) to the
parameter FAINDS(IAC,L) in the affected statement.

original:

I 3k 5 fEMP=0.0
JF (1 AC ( AC ,I, LI.L T.3) 1 EMP= 1.011APA".-FAABAA(IAC,LI+TE.MP*FIANDA(IACL)
AP A2 FAABAE IIAC ,L) TEMP :fA INDE IIAC ,L)
APA3 :FAABA S( IAC,L) +TEMP*FAABA$ IIAC .1)

1u5FACDFF( IAC,1S,L): FACASDE(IAC,LI
355FAADFF(IAC,15,L): FACASD( JAC,Ll



,1 Error B12 (Cont'd)

Corrected:

13050 IFCIRAC(IAC,1,L).LT.21GOTO 13065 1 JClOOh1II

TEMP=0.O
IF(lRAC(IAC91L).LT.3) TEMP=l.0
APAI=FAAEAA(IACL)4TEMP'fAINDAIIACLt*PAA4 C JCIOO1
APA2:FAABAEUIACtL)+TEMP*FAINwDE(IAC,L)*PAA5 C JCIOO1
APA3=FAABAStIC ,L)}+TEMPFAINJ)DS(ACL) C JCI0O1

13055 FAADFF(IACIS,1=FAABAD(IACtL1 A
FACDFC(IACISL)= FACASD(1AC*L)

C.Error B13,: Questionable use of air combat interaction parameter
CA

Location: Subroutine AOVLl in call to subroutine ATRTDA following
DO loop 6020.

Discussion: The formal parameter CA in subroutine ATRTDA
represents the number of independent air combat engagements that can
occur between two combative elements being analyzed by ATRTDA. The
actual parameter used in the CALL statement following DO loop 6020 of
subroutine AOVLI is CA, which was initialized to the value
WIDS(IS)/WCACAS (or unity, whichever is larger) at the beginning of
subroutine ATTR2. This value of CA represents the number of
independent engagemen'Zs between CAS aircraft defending across the
region indexed IS for side K against enemy (side L) aircraft
penetrating uniformly across the region. However, the CALL statement
to ATRTDA in question is used to determine the air combat attrition of
CAS defenders against airbase target and interdiction target attack
and suppressor aircraft that are not penetrating uniformly across the
region but only in a number of corridors given by the parameter
PENCOR(IS,L). Thus, the number of independent combat engagements is
parameter PENCOR, not CA; this situation is similar to the earlier
statement, which calls subroutinc ATRTED following DO loop 5010, in
which the parameter PENCOR is, in fact, used.

Corrective Action: In the affected CALL qtatement, substitute the
parameter PENCOR(ISVIL) for the parameter CA as the actual parameter
corresponding to the CA formal parameters of the subroutine ATRTDA.

19
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Error B13 (Cont'd)

original:

6023 CONTITNUr
C
C CALCU;LATE ATIRIT13'4 6F DEFENDERS (0).ATTACKER SWA)SUPPRESSORSIS)

CALL A1RiDA( JD.ATASPDCflFB(1,K),ILMMSUNMSUMM1,PAJOR1l.L)9
X PsiflR(1,L),TU'M1I,FKLAA(1,LI,FKLAA(1,KIAEDGE(1,K),CA,N1,N2,
A D A, DK9D1,OHD 1, AA.,AK ,AH, A D.,SA S K, SH ,SD)
CVJ 6,3i! KAC--ltN2
CAKA511,KAC,L):(AKA5t1,KAC,LJ f. IOKAC) *DKLKAC))/

I AMA~.1(I.09SRAC'M(KAC,2,K))

Corrected:

6023 CONTINUE

C CALCULATE ATTRITION Of DEFENDERS (C),ATTACKERS(A),SLJPPRESSORS(S)
CALL ATRTDAITDtTA, TS,PD(DFB(1,ft),TUMM,SUMM,SUMN1,PAJORCI,LJ1,
X PSJOk(IL) ,IUMMlFKLAA(I,LJf-KLAA(1.KJ.ALOCE(1,KI,PENCOR(ISLIC JCJOO1
X' ,NINiDADKDHtijOAA,AKAglADSA,SKSHML) C JCIOOI

VU 6030 KAC=1,N2
CAXA5(I,KAC,L):CA<(AS1IKAC,L) + IDOIKAC) 4 0t4(KAC))/

*1I A14AXI1(1.D#SACM(KAC9,2KI)

4Error 814: Incorrect use of region index IS for section index

Location: Subroutine ATTR2 in CALL statement to subroutine ATSPSS
following DO loop 21010.

Discussion: The CALL statement to subroutine ATSPSS in question
contains the actual parameters TAINTD(IS,K) where IS is the current
region index for side L air attacks. However, the parameter
TAI~oTD(IST,K) was previously initialized at the beginning of DO loop
24010 in subroutine ATTR2, where the index IST refers to the sectors
contained in region Is.

Corrective Action: In the CALL statement to subroutine ATSPSS in
question, change the actual parameter TAINTD(1I,K) to -ead
TAINTD(IST,K).

Original:

( CAICuLA'it IN7FRLIt7IUNL1 SUPPRESSI[JN A/C VS SAM IPSRSIA) ATTRITION
CA' L AISPSS(PSR I A(I.I5T R,INTD)SA,FS55514(L),PDSSPS(LhoPSS555(l.L),Ii SUMMIFKLASMK),AMTSRSAI#eC),POPSSS(1,K),PKSSAIIK),

FKL5SMA(K),TAIN70415,K) ,N3,N1,SAS5,SK,SOAAAKAD)
C SJPPRESSIDN SOR7IES ALIVE(AJ,O)ANAGED4D),KILLEDIK) AFTER ENGAGEMENT

Corrected:f 21010 CONTINUE

X FKLSHAIK3,TAEN7OIISTK).143,Nl,SA.SSSR.SD.AAAKAOI C JCICOO
C SUPPRESSION SORTIES ALIVEIAIDAMAGED(D),9ILLEO1K) AFTER ENGAGEMENT

20
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Error B15: Incorrect use of region IS for sector index IST.

Location: Subroutine ATTR2 in CALL statement to subroutine ATRTSA
follwingDO loop 23010.

Discussion: See B14 above.

.4Corrective Action: Similar to B14 above.

original:

I

23011 CDNfIl4UE

zC

ril

4 C CALCULATE INTERDICTION ATTACK VS SAN4 ATTRITION.
C FH=PROB. OF ABORTING~ UNDAMAGED =E.09 AVG. hO. SHOTS PER SAN

C FIRE CONTROL CENTER = 1.0
CALL AIRISA(PSRSIA (1,IST),TAPDPSI-0(I,K),PKSSAei.K),O.O,FKLSNA(K),

X AMATSRS (1,K),1.0,TAlNTDiISKI,N3,Nl,AA,AK,AII,AD)
03 23025 IAC~ltN1

4 C.

ij E~~~~CrrorcBe5:InortusofIfosetrndxST

C CALCULATE INTERDICTION ATTACK Vs SA14 ATTRITION.

C. THE PROB. Of ABORTING UNDAMAGED =U.09 AVG. NO. SHOTS PER SAN .
C FIRE CONTROL CENTER = 1.0

CALL ATRTSAIPSRSIA(1,IST),TA,PDPSFCII,K),PK5,SAIlK),.O.fKLSMA(K)t
X AM7SRSIIK),l.OTAINTDIISTKI.N3,NIAA,AK,AH.ADI C JCIO0l
D1 .23025 IAC=1,N1

Error B16: Adjustment to parameter ABASZA(IAC) omitted.

Location: Subroutine ATTR3 following statement 26020.

"Discussion: Following the calculated attrition from air combat
between aircraft defending rear airbases for side K and aircraft
penetrating the rear air bases for side L, all appropriate parameters
were adjusted (e.g., ABAARA(IAC), etc.) except ABASZA(IAC).

Corrective Action: Insert the appropriate line adjusting the
parameter ABZ.SZA(IAC).

original:

2 2 J IF(S(IAC).EG.C.0) GU 10 269025

ABSA A ~EPSI~TEl4P:A6ASRA( IAC)/T S(IC lo
ABASP.'( IAC):ABASR)(IAC)+IEMP*SO(IACI
ABASTK( DAC )NABASRK (IAC).TEMPSCK( IACA
ABASRHI IAC):ABASRriIC ACI+IFM4P*5HCIA()
TEMPRABA.ZA FAC)RTSNIAC)
ABASZFR IACI:ABASZT, (IACINTR EMP*SDCA
ABASLKCIAE):ABASZ,(IIACA+IEMP*SKIlA )A
ABASLH( IACI ABASZA('IAC)+TEMP*SHCIAC)

2t,,25 CONTINUE
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Error B16 (Cont'd)
SCorrected:

26020 IF(TSIIAC).EQ.0.0) GO TO 26025
TEMP-ABASRAIIAC)/TSI]AC)
ABASRA(IAC )=TEMP*SA(IAC)
ABASRDI IAC )-ABASRD LIAC JTEMP*SD IAo)
ABASRK|IAC )=ABASRK (IACI.TEMFP*SKIIAC)
ABASRH(IAC )=ABASRH tIAC).TEMP*SHtIAC)
TEMP=ABASZAI IACI/T SCIACI
ABASZA( IAC )=TEMP*SA(IAC) I JCIOO1
ABASZD(IAC)=ABASZD (IAC).TEMP*SD IAC)
"ABASZK(IAC)=ABASZK (IACI*7TEHP*SK(IAC)
ABASZHIIAC )=ABASZHI tIAC).TEHP*SHI IAC)

26025 CONTINUE

Error B17: Misuse of parameter FKLASM(K).

Location: Subroutine ATTR3 following DO loop 29010 in call to
subroutine ATRTSA.

Discussion: The formal parameter FKLSA of subroutine ATRTSA
represents the fraction of hits that are lethal when a SAM shoots at
an aircraft. Tne actual parameter used in the call to ATRTSA
following DO loop 29010 in subroutine ATTR3 is FKLASM(K), which
represents the fraction of hits tha- are lethal when an enemy aircraft
shoots at a SAM weapon on side K. The correct parameter to be used
should be FKLSMA(K), which represents the fraction of hits that are
lethal when a SAM weapon of side L shoots at an enemy aircraft.

Corrective Action: Replace FKLASM(K) with FKLSMA(K) at the
appropriate place in the subroutine call statement.

Originalz

C --------------------------------------------- ----------------
00 29010 IAC=I,NI

C IA = REAR ATTACK + COMMZ ATTACK + ('OMZ ESCORT SORTIES
TA(IAC):ABAARAIIAC)+ABAAZA|TAC |+ABAEZAiIACI

29U01 C2NTINUO
C
C CALCULATE AIRCRAFT VS BELT SAM ATTRITION

CAL! A I RTSA( AL RSRA, TA,PDASFB KW ),PKLSA 1K I YPARHLS(K) YFKLASM(K) t
x AMTIRS (I,K),ANSIRS(K),PENCQR(|IS,LI,NS,NI,AA,AK,AHtADI

C USE ATRTSA RESULTS TO CALCULATE A/C SORTIES 1A),ID),(K) (H)

Corrected:C
00 29010 IMC4'),N:

C TA = REAR ATTACK * CUMMZ ATTACK 4 (OMHZ ESCORT SORTIES
TA(IAC)=ABAARAiIAC )'ABAAZAiIAC?*ABAEIA(IACI29013 CONTINUE o_

C
C CALCULATE AIRCRAFT VS BELT SAM A1TRIIION

CALL ATRTSAIALR.SRA•TA,P(JASFBIK),PKLSA(K),PARHLSIK),FKLSMA(K), C JCIOOI
X AMTLRS (1IK) 9 ANSLRSIK) FENCRI IS eL),NSNI] AAAKAHADI

C USE ATRTSA RESULTS TO CALCULATE A/C SORTIES IAIiOI,(K),IH)
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Error B18: Misuse of parameter FKLASM(K).

Location: Subroutine ATTR4 following DO loop 38099 in call to
subroutine ATRTSA.

Discussion: Same as error B17.

Corrective Action: Same as to error B17.

Original:
C ------------------------------ -----------------------------

C CALCULATE ATTACK A/C VS COMMZ BELT SAM ATTRITION
CALL ATRTSA(ALRSZAABAAZA,PDASFB(K),PKLSA(K),PARHLS(KIFKLASMIK),

X AMTLRS(1,K),ANSLRS(K),PENCORIISL),N5,fjt,AAAK,AHAD)
C USE ATRTSA RESULTS TO UPDATE ATTACK SORTIE ARkAYS

Corrected:
3B099 CONTINUE
C -- --- - -------- - -- - - - - - ------

(4000) AIRbASE ATTACK SOITIESIABAAZ) VS. BELT SAMSIALRSZ) IN COMMZ
C C----------------------------------- ---------------------

C CALCULATE ATTACK A/C VS (OMMZ BELT SAM ATTRITION]
CALL ATRTSAIALRSZAtABAAZAPDASFB(K),PKLSAIK),PARHLSIK),FKLSMA(K), C JCIOO1

X AMTLRS(IK),ANSLRSIK) ,PENCOR(ISL),NSNIAAAKAHAD)
C USE ATRTSA RESULTS TO UPDATE ATTACK SORTIE ARRAYS

Error B19: Incorrect determination of independent engagement
areas.

Location: In subroutine ATTR4 assignment statement for parameter
CA following label 40099.

Discussion: The parameter CA contains the number of independent
engagement areas and is used a; an actual parameter in the subsequentcall to subroutine ATSPSS. This number of independent engagement
areas for the present engagement should be a minimum of (a) the number
of airbase raids to COMMZ a-ea immediately behind the enemy region
currently being evaluated and (b) the number of COMMZ airbases
immediately behind that region. However, the minimum is determined
using the parameter ABASEZ(K), which contains the total number of
COMMZ airbases.

Corrective Action: Divide ABASEZ(K) by NS where NS contains the
total number of enemy regions. This divides the total number of COMMZ
airbases behind the different enemy regions on an equal apportionment.

Original:

43099 CONTINUE

C433J) SUPFRESSION SURTIES|ABASZI VS COMPZ POINT DEFENSES MPSRSOM
C C----------------------------------------- -------------- ---------CA = NO. ACTUAL AIRBASES ATTACKED IN CUMMZ

CA=AMIN1 (UBABAZABASEZ(K1)

2.1



Error B19 (Cont'd)

Corrected:
40099 CONTINUE

C---------------------------- ------------------------ ----------
C4300) SUPPRESSION SURTIESIABASZ) VS COMMZ POINT DEFENSES (PSRSZ)
C ------------------------------------------------------
C CA = NO. ACTUAL AIRBASES ATTACKED IN COHMZ

CA=AMINlEUBABAZ9ABASEZ(K)INS) C JCiO01

Error B20: Incorrect update for parameter PSRSZK(ISS).

Location: In subroutine ATTR4 within DO loop 43025.

Discussion: The update assignment statement for parameter
PSRSZK(ISS) contains the parameter PSRSZD(ISS) on the right-hand side.

Corrective Action: Change PSRSZD(ISS) to PSRSZK(ISS) on theright-hand side of the assionment statement.

Original:
43020 CONTINUE

OD 43025 ISS=I,N3
PSRSZA(I5. 5ISAI.SS
PSRSZDI ISS):SDIISS )+PSRSZDtISS )
PSRSZK(ISS)=SK(ISS I+PSRSZD1S5)-
PSRSZS{ISS):SSI!SS )+PSRSZSIISSJ

43025 CONTINUE
Corrected:

43020 CONTINUE
DO 43025 ISS=1,N3
PSRSZA(ISS):SAIISS)

PSRSZD(ISS)1SD(ISS)"PSRSZDIISS)
PSRSZK(ISSI-=SKIS5 1.PSRSZK(ISS)
PSRSZSCISS =SS ISS )+PSRSZS(ISSI

43025 CONTINUE

Error B21: Incorrect use of independent engagement areas.

Location: In subroutine ATTR5 within call to subroutine ATSPSS
following DO loop 50010.

Discussion: The actual parameter CA in the call to subroutine
ATSPSS should contain the number of independent engagement areas for
active division point SAMs and SAM suppression aircraft. The previous
assignment statement for CA, however, determined the number of
independent engagement areas for CAS attack and defense aircraft. The
value assigned to CA for active division point SAMs and SAM
suppression aircraft should be similar to that assigned for rear
division point SAMs and SAM suppression aircraft, viz., the number of
divisions involved in the engagement.

Corrective Action: The actual parameter in the call to subroutine
ATSPSS should be changed from CA to NDS(IST,K) where NDS(IST,K)
contains the number of active divisions in sector IST for side K.
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ErrorB21 (Cont'd)

Original:

50010 CONTINUE

C CLCULATE SUPPRESSOR ICASS) VS. PEINT SAM (PSRSC1 ATTPITIONCALL ATSPSS(pSRSCA(1, isr),CASSAFSSSMSIL),PDSSPSIL),PSS-%SSIIL),
x ~SUMMIFKLASM (K ),AMTSRS (1 K) PDPSSSIIK) PKSSA(1K)x FLSMA K) ,CA ,N3 ,N1 SA, 3,SK .50 AA AM tAD)C USE ATSPsS RESULTS TOSE SUPPRESSCR ARYI C.orrected: T

50010 CONTINUE
C

XCALL ATSPSS(PSR;A;~l1;J;;ASSA;ESSSMS(LuP053PS(LPSSSSSIu1.U.

x SUMI~fKLS~iK)AM-iSRS(1,K),PDPSSS(1,KtPpKSSA(IKt

C j1 xFKLSMA(KJ,)TACASD(ISIK i.N3 NI SASS 3K SD AA*A e) I JAC1001C USE ATSPSS RESULTS To SET SUPPRESSOR ARRAYS

Error B22: Incorrect actual parameter used in calls to BINOAT.

Location: In subroutine ATRTSS following Do loop 12.
Discussion: The three calls to subroutine BINOAT should beretu-rning values for paranetr.s Sx, SE~and SS, respectively. Instead,values for the single parameter SK are returned in each ccase.

Corrective Action: F'or the last two calls to subroutine BINOATchange the actual parameters from SK to SD and SS, respectively.

Orignal:

CALL B3NLJA1(A,S,PDA,~KCA,Nl ,ilXSK)
Dd 12 IAC=1,NI
PD( lAC zPDA

12) C:iNr4T INU I

C tALCULATE SK - NO. SAMS KILLEU (LEIHAL)

CALL BINLJAT(A,S,PD .PK,CANI ,NX,SK)

CALL BlIN0AT(AS,PO,PKK,CANl,tX,,SK)
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Error B22 (Cont'd)

Cor ected:

10 CONTINUE
CALL BIN0ATtAStPDAPKCANltNX9SK)
DO 12 IAC=IN1
PD(IAC)=PDA

12 CONTINUE
C

C CALCULATE SK = NO. SAMS KILLED ILETHAL)
CALL BINUATIA.SPDPK,CA*N1,NXSK)

C CALCULATE SD = NO. SAMS KILLED tLETHAL . NONLETHAL)
CALL BINOATiASPD,PKKCA,NINXSD) C JCIO01

C

C CALCULATE SS = TOTAL NO. SAMS SUPPRESSED (INCLUDES TOTAL KILLS)

CALL BINOAT(AStPOPKKKCANINX,SSI C )ClO01

Error B23: Parameter REQSC incorrectly reset.

Location: In subroutine DEG within DO loop 98.

Discussion: Local parameter REQSC is used to hold the total
amount of airbase supplies required by COMMZ airbases for the current
combat cycle. This parameter is reset within DO loop 98 for each
combat sector IS and is set only on the condition IS equals 1 (i.e.,
on the first pass through the DO loop). Consequently, REQSF is
incorrectly reset to zero when the DO loop is complete.

Corrective Action: Move the reset assignment statements for REQSC

to a location above the beginning of DO loop 98.

Or_2iginal:

D099L :1,2
KT=NACCL)
M:3-L

C Cl =FRAC1ION OF BASE OPERATING CAPABILITY DESTROYED BY EACH
C ATTACKING AIRCRAFT

Cl CLPABA(L)
ZAC:O.

C CALCULATE DEGRADATIONS FOR EACH SECTOR IS
•9 IS=I,NS

R£QF =:'"
RE OSR F

ZAF:=,.

ZAR R.
REQSC=O.

C REQSFR = SUPPLY CONSUMPTION (IONS/DAY) :UfNO.A/C)*(ONSUMPTION RATE
D031:1,KT
REOSF:RFOSF+ACFST(1,1S,L PECRSACtIL)
REQSR:REQSR÷ACRST( I,IS,L ICRSACII,LI
IF (I S.EQo. IREQSC =REOSC+ACCZ (IlL)OCRSACC (1L)

C ZAC,FtR = TOTAL NO. SUCCESSFUL ABA SORTIES BY ENEMY LAST CYCLE
IF(IS.EQ.I )ZA(=ZAC+SABAZ(IM)
LAF=ZAF*SABAFI IIS,,M)

3 ZAR ZAR +SABAR( I I S, M)

SDR= I.
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Error B23 (Cont'd)

Original (Cont'd)

C SDF,SDR =FRACTION OF SORTIES THAT CAN BE SUPPLIED =SUPPLIES/REQNT.
liFISABFS(IIS,L) .LT.REOSF )SDF=SABFSI JSL)IREQSF
IF(SABRS(ISL).LT.REQSRISDR=SABRS(ISLJ/REQSR

C OEGSRFqR =DEGRADATION IN AIRBASE SORTIE RATE CAPABILITY
C zMIN OFIFRAC. THAN CAN BE SUPPLIED9FRACTION NOT

C DESTROYED BY ENEMY AIRBASE ATTACKS)
DEGSRF(IS,L)zAMINI (SDF,DEGSRF(ISL )*EXP(-ZAF*Cl1)
DEGSRR( IS. LI AM1 NlI SDR DEGSRRIJS ,L )EXP (-ZAR'Cl) I

C SABFS,R, TONS OF SUPPLIES REMAINING AFTER CURRENT CYCLE
SABFS(IS,LJ=AHAXXI O.,SABFS(ISL)-REOSF)
SABRSIIS,& )=AMAX1(O.,SABRSIISL)-REQSR)

98 CONTINUE
$ SDC=1.O

C COMMZ SUPPLIES REM4INING AND DEGRADATION
IFISABCZ(L J.LT.REQSCJSDC:SABCZ(L)IREQSC
SABCZ(L)=AM4AXl (0.,SABCZ(L)-REQSCI
DFGSRC(L)=AMINI(SDCDEGSUC(L )*EXPI-ZAC@Cl))

99 CONTINUE
Corrected:
KT=NAC(L)
M= 3-L
KTT-NAC(M) C JCIOOI

C Cl =FRACTION OF BASE OPERATING CAPABIL17Y DESTROYED BY EACH
C ATTACKING AIRCRAFT

CI=CLPABA(L3
.4 ZACOD.

REOSC=O. M JcIOOI
C CALCULATE DEGRADATIONS FOR EACH SECTOR IS

00 98 IS=l,NS
* REOSF=O.

REOSR=D.

ZAR=O.
C RE8SF,R = SUPPLY CONSUMPTION (TONS/OAT) =tNiJ.A/CJ'CDNSUMPTION RATE -

0O 3 1=1SKT
REOSF=REOSF4ACFST( IIS,LP*CRSAC(ILI
REOSRzREQSRACR5T( lISL)'CRSAC(ILJ
IF (IS .EU .1I)REQSC=R EQSC.ACCZ(I, LI CRSAC( 1,11

3 CONTIN~UE
DO 2 I=1,KTI I .JCIooI

C ZACFR =TOTAL NO. SUCCESSFUL ABA SORTIES BY FNEI4Y LAST CYCLE " JIcOOl
4IF(IS.Eg.lIZA(=ZAC#SABAZ(I ,14 M JcIOO1

ZAf=ZAF4SAPAF11 I,ISM) M JcIoo1
lAR~lAR.SA6ARtIIS .MI M JCIOOl

i CONTINUE I JCIoo1

SDR=I.
C SDFvSDR =FRACTION OF SORTIES THAT CAN BE SUPPLiED =SUPPLIES/REQMT.

IFISABFS(ISL).LT.RFQSFISDF=SAEFS(IS,L)/REgSF

IF (SABIRSII 5,L)I.LT. REUSR )SDR=SABRS( IS.L IIREOSR*1 C DEGSRF,R =DEGRALVATII3N IN AIRBASE SORTIE RATE CAPABILITY
C MI1N OFIFRAC. THAN CAN OE SUPPLIEDtFRACTION NOT
C DESTROYED BY ENEMY AIRBASI ATTACKS)

2?
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Error B23 (Cont'd)

Corrected (Cont'd)

DEGSRF(ISL)=AMINI(SDF,DEGSRF(IStLI*EXP(-ZAF*CII) C JCIOOi
DEGSRR(IS,L)=AMINItSDRDEGSRRCIS,L)*EXPI-ZAR*CI)) € JCiOOI

C SABFSR = TONS OF SUPPLIES REMAINING AFTER CURRENT CYCLE
SABFS(ISL)=AMAXIt O.,SABFSCISL)-REQSF)
SABRSIIStL )=AMAXI( O.,SABRS(IISL)-REOSR)

98 CONTINUE
SDC =I .0

C c(Dm14 SUPPLIES REM4INING AND DEGRADATION
IF(SABCZIL ).LT.REQSC)SDC=SABCZLL)IREQSC
SABCZCL)-AMAXI O.,SABCZIL)-REQSC)
DEGSRCIL)=AM INI(SDC,DEGSRC(L I*EXPI-ZAC*ClI I C JCIOOR

99 CONTINUE

SECTION C - NUCLEAR COMBAT SIMULATION

Error CI= Incorrect index used for combatant side.

Location: In subroutine NUC3 in assignment statement for

Iparameter MAXNPT.

Discussion: In the assignment statement - for MAXNPT, the
parametric factor FRMAX(ISU,JE,L) is used on the right-hand side.
However, in the context of the DO loop 200, L refers to the index of
the combatant side being targetted while the parameter FRMAX(ISU,JE,L)
contains the maximum fraction to type ISU subunits that side L may
target when in escalation state JE.

Corrective Action: LUse the index K (representing the targetting

combatant side) in the parameter FRMAX, viz., FRMAX (ISU,JE,K).

Original:

C DETERMINE MAXIMUM NUMBER OF SUBUNITS ALLOWED TO BE TARGETED

MAXNPT=NSUTD(ISUIDI)FRMAX(ISU,JE,L)4O.5

IF(NPTIISUtIZIOS)÷NPTAS(ISUIDSI.GT.MAXNPTI GO TO 10

NPTAS(ISU. IDSI=NPTASIISU,IDS)÷NPT( ISU, IZ,IDS)
GO TO 50

Corrected:

C DETERMINE MAXIMUM NUMBER OF SUBUNITS ALLOWED TO BE TARGETED
C

MAXNPT=NSUTg0ISU,IiJIOFRMAXIISUJEK)40.5 C JCIOO1
C

IF(NPT(ISUIZ,IDS).NPTASJI$U,IDS).GT.MAXNPT) GO TO 10
NPTAS(ISUI1.S)=NPTASIISU,IDx)4NPT(ISUIZIDS)
G£i TO 50

Error C2: Incompatible scaling of civilian population c-nters.

Location: In subroutine NUC4 in data statement for parameter
POPLM and in data initialization file for parameter PDMMX(JE,L).
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Error C2 (Cont'd)

Discussion: In the data statement for parameter POPLM the data
correspond to population center thresholds expressed in thousands of
people (i.e., POPLM(1) = 5.0 corresponds to 5000 people), whereas the
data initialization for parameter PDMMX(JE,L) contains the escalation
state constraint population expressed in people (i.e., DPMMX(l,l) =
3000, corresponding to 3000 people). Since these two parameters are
compared in subroutine NUC4 (within DO loop 100), they should be
scaled the same.

Corrective Action: Scale the parameter POPLM data in the data
statement to reflect population center thresholds expressed in people
instead of thousands of people.

Original:
C PERCENIAGE OF ZONE POPULATIONS HELD IN
C CITY POPULATIUNS OF '5000 1IOK 025K '50K 'IOOK
C

DATA(POPLMIL),L=1,5)/1.0,10.0.25.0,50.0O100.O/

Corrected:

C PERCENTAGE fJF ZONE POPULATIONS HELD IN
C CITY POPULATICNS OF '5000 'O0K 92"K 50K 'lOOKc

DATA PDPLM/5000.,oOOOo.,25000.,50000.,lO0000.I
C

Error C3: Incorrect use of index for combatant side.

Location: In subroutine NUC4
(a) in assignment statement for parameter JE
(b) in parameter PDMMX at four locations.

Discussion: In the context of DO loop 600, index L represents the
combatant side being targetted. However, in the assignment statement
for parameter JE, the parameter IESC(IS,ITC,L) is used, representing
the escalation state for targetting side L in sector IS against target
type ITC. Similarly, the parameter PDMMX(JE,L) representing the
minimum population of a city which constitutes a collateral damage
constraint to targetting side L in escalation state JE, is also an

inconsistent use of the index L.

Corrective Action: For the parameters IESC and PDr'MX, substitute
the index K representing the targetting combatant side for the index
L.

Original:

C WHAT 15 THE CURRENT LEVEL OF ESCLATION
C--------------------------------------------- -----------------------
C

C

C WHICH BATTLE AREA IS THE ACTIVE BA7BLE AREA

J- --- -- - --

JB=AAIS



Error C3 (Cont'd)

Original (Cont'd).
C

IFINDSIIS,L).EQ.O) GO TO 600
C
C FIND INDEX TO CITY SIZE USED FOR TARGETING CONSTRAINT
C

DO 100 J=1,5
KJ=J

C
IFIPDHNXIJELI.LE.POPLMIJ)) GO TO 200

103 CONTINUE

c CITY SIZE FOR CONSTRAINT IS GREATER THAN LARGEST IN DATA BANK

C
ZOLIM PZPIIJBA,5)*POPLMt5I/PDMMXIJELI

C
Ga TO 500

C
C IS THE CITY SIZE LESS THAN SMALLEST ONE

2 20C CONTINUE
IFCKJ.EQ.I)GO TO 300

C
C CITY SIZE IS BETWEEN INDEX 1 AN 5
C

C " KJS=KJ- 1

ZOLIM = PZPIiJBAvKJB) 4 IPZPI(JBAKJ) - PZPI(JBAgKJBl)

C 1(PDMMX(JEtLI- POPLMCKJB))I/POPLMIKJI - POPLM(KJBI)
C

60 TO 500

,C LESS THAN SMALLEST CITY
C

300 C3NTINUE

ZULIM=PZPI£JBAtlf(PDPLMII)-PDMKXCJELI)IPOPLM(I'II.-PZPI(JBA,))
C

Corrected:

C
C WHAT IS THE CURRENT LEVEL Of ESCLATION
C ------------------------------------- --------

C
JIE=IE$CII$.1TC ,KJ ~O]•

C

C WHICH BATTLE A&EA IS THE ACTIVE BATTLE AREA

JBA=IABASI IS)

IF(NDS(ISqLl.EQ.0) GO TO 600
C I

C FIND INDEX TO CITY SIZE USED FOR TARGETING CONSTRAINT
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Error C3 (Cont'd)

Corrected (Cont'd)

003 100 J=l.5
KJ=J

IF(PODMXIJEIO.LE.POPLM(ji) GD TI 200 C JCID•o

C
100 CONTINUE

CC CITY' SIZE FOR CUNSTRAIN7 15 GREATER THAN LA1&EST IN DATA BIANK
C

101114 = PZPI(5,JELAJ*PDPLM(51/PDM74XIjE,,KI C JCIOO1
C
C
C, GD 10 500

C IS THE CITY SIZE LESS THAN SMALLEST ONE

C
-- o IF(KJ.EQ.I)c.O TO 300

( CITY SIZE IS dETWEEN INDEX I AN 5C

KJB=KJ-1

ZOLIM = PZPI(KJBJBAI 4 (PZPIIKJ*JeA) - PZPIIKJBJBAII
I *(PDMMX(JE,K)- POPLM(KJIIj1/(POPLMIKJ) -PCLMIKJb) C JC10O1

SC
GO TO 500

C
C LESS THAN SMALLEST CITY
E

300 CONTINUE
ZQLIM=PZPIIIJJBA)*(PDPLM(l)-PDOMX(JEK3)/POPLM(II1•(.-PZPI(IJBAI)C JCIOOI

C
Error C4: Incorrect accumulation of warhead usage.

Location: In subroutine NUC5 in assignment accumulation
statements for parameters KWHDW, KWHSW, and KWHTW (following labels
510, 520, and 530, respectively).

Discussion: The three parameters KWHDW(LIWS,IYL,IS),
KWHSW(LIWS,IYLIS) , and KWHTW(LIWS,IYL,IS) contain the accumulated
number of nuclear warheads of yield index IYL delivered by the side L

type of IWS system in sector IS for divisional, sector, and theater
delivery systems, respectively. However, following labels 510, 520,
and 530, respectively, these parameters are incremented by unity
regardless of the actual number of warheads allocated to current
targets on the target list. Specifically, multiple targets (and
corresponding allocation of multiple warheads) may exist for division
subunits and SSM sites. The actual number of warheads allocated to
each target type on the target assignment list is contained in
parameter IWLBT (except for airbase targets, in which case the number
of warheads is indeed unity).

Corrective Action: At the beginning of DO loop 580, assign the
actual number of warheads utilized in each target list entry to a new
local parameter NWH. The number utilized is contained In parameter
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(IWLBT(IW,L) unless the target is an airbase; in that case the numberis unity. The parameter NWH is then added to the appropriateaccumulation assignment statement -following labels 510, 520, or 530,respectively.

Original:
C DI VISION WEAPON SYSTEMS'
C

510 CONTINUE
LlNS=IWS+NDVNW(13a(L-1.)
KWHDWU1IWS,IYL,1S3=KUHDW(LIWS JYL 153.1GO TO 580

C-C SECTOR WEAPON SYSTEMS
C
520 CONTINUE

LIWS=IWSNSCNWI1I*(L-1)

6O TO 580
C
C THEATER WEAPON SYSTEMS

2!C530 CNIU

Corrected:
DO 580 IW~lPNIW
JTC=IWLTLOIJW*L) 

I 3(10014 SU8=1WLCOT( 1Wq 
I~ 1 31001NWH=IWLBT( IWPL I 
I 3(1001IF (ITC.NE. I AND.JSUB.EQ.I)NIWH= 
I 3(0001

KW=IWL(I4vLl
INDEX=INDXI(KW*L)
IWC=KDCDEN(INDEX9I WSv1POS9IYLJ

C
C DETERMINE TYPE OF WEAPON SYSTEM

C
GO TO (510,52D,530),JWC

C DIVISION alEAPON SYSTEMS
C

H510 CONTINUE
LIWS=IWS.NDVNN II)*(L-11
KWHDW4IIWS,IYLISJ:KWHDWILIWSIYLS)+NWH 

C JC1OO160 TB 580

C SECTOR WEAPON SYSTEMS

C OT 8
520 CONTINUE

LIWSlSNCW;l(-HSWELIWS,IYL,Js)=KNHSW(ILWS 
JlYL 1S,.NWH C 3(1001

C
C TH1EATER WEAPON SYSTEM4S
C
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Error C4 (Cont'd)

Corrected (Cort'd)

530 CONTINUE
LIVS=IMS.NTHNW(11* ( L-1
KWHT5(LIWSt9 YLPIS)=KWHTWILIWSIYLIS).NWIH C JCIOOI

C

580 CONTINUE
590 CONTINUE

Error C5: Incorrect determination of personnel casualties from
latent radiation dose pools.

Location: In subroutine within DO loop 3010.

Discussion: Personnel who have not suffered immediate permanent

incapacitation (IPI) due to radiation exposure will have a probability
of becoming a casualty. The parameter OUT contains the fraction of
personnel in a particular radiation category that have become
casualties. However, in order to decrease the total number of
personnel remaining within each division, this fraction is subtracted
directly from the parameter PDIV instead of correctly multiplying by

the factor (1-OUT).

Corrective Action: Form the factor (1-OUT) and multiply by theL current value of PDIV(ID) (the actual number of personnel remaining in

division labelled ID) to determine the effect of latent radiation on
these remaining personnel.

Original:
M9 3--,OCý MS 1,1,VT-J
1b• = 1DLA"A(r'0- 5,JS}

J3101!;j 1R5 =-1,4

lF(FPRC(ID,IRS) .EQ. .3. GO TO 3010
UJT = FPtC(IO,IRS)"P.RI,/TTIRD(IRS2
IFI(UT .GT. FP.(i JIRSIlOU]T FPRCOID,IRS)

FPIVIID)=PDIV( ID* . I...-OC) T

Corrected :

Do 3010 IRS =194
IF(FPRC(IDelRS} .EQ. G.) GO TO 3010
UUT = FPRM0[|OIRSI•PER/'TTIRD(.IRS)
IF(GUT .GT., FPRCtIDtIRSI)OUT = FPRC(ID*I~RS)
PD IVlID|=PDIVt ID)*II.'--OUT)
IF(PDIV1ID)ALT.O.!PDIV(iD):O.

FPRCfIDIRS) = FPRCi1D,IRS) - BUT
3010 CONTINUE

Error C6: Personnel casualties from latent radiation dose pools
are not addressed for reserve divisions.

Location: In subroutine NUC6.

Discussion: The error discussed in C5 pertained only to active
divisions. Reserve divisions whose personnel sustain latent radiation
exposuze are not even considered in casualty determination.

Corrective Action: Include the determination of casualties from

latent radiation exposure for reserve divisions.
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' -t

Error C6 (Cont'd)

Original:

3000 CONTINUE

RETURN
END

:1 Corrected:

'3000 CONTINUE
DO 3020 L=192

"F* NTOT=NDIBA(KISSL)
DO 3025 IDS=I,NTOT
ID=IDLIBAIIDSKISS#LI

"4". DO 3022 IRS=1,4
JF(FPRC(ID,1RS).EQO.)GITD 3022

A OUT = FPRC.(ID,IRS)*PER/TTIRD(1RS1
IF(OUT .GT. FPRCIIDIRSI)OUT = FPRC(IDIRS$
PDIV(IDJPDIVtD)*,1.-OUT)?.4 ,~F ,PD V,,OJ.L T .0.,PDV, DZ '-O.
FPRC(IDtIRS) = FPRC(ID,IRS) - OUT"-• 'J3022 CONTINUE

3025 CONTINUEt1 3020 CONTINUE
kETURN
END

Error C7: Missing branch statements.

Location: In subroutine ESCLAT

(a) following statement label 460,
(b) following statement label 510,
(c) following statement label 700.

Discussion: In each of the three instances, a test (comparison)
is made at the designated statement label to determine whether a
conditional branch statement labelled 1100 should be activated. If no
conditional branch is to be made, the context of the coding requires
that an unconditional branch be made to statement labelled 1200.

Corrective Action: Following each of the conditional statements,
insert an unconditional branch to statement labelled 1200.

Original:

4.5D IFU(L.EQ.1.AND.ISA(KS).Eg.2).AND.pI (FEBALI$)-FE8•AK$).GT.DPTH2(1))) GO TO 1100
4t6J IF((L.EQ.2.AND.$SA(KSI.EQ.I).AND.

1 (FEBA(KS)-FEBA(IS).GT.DPTH2g2)J) GO TO 1100
C GO TO 1200

5)
C IS CUMULATIVE FEBA MOVEMENT PAST TP-RESHOLD DEPTH

509 IFt.L.EQ.I.AND.FEBA|IS)-FEBATZ(IS).CT.DPTH3tI)J 60 TO 1100510 IF(L.EQ.2.ANO.FE-BATZ(I$I-FE-DA(ISI.(;T.DPTH3|2)) 60 TO 1100

C GO TO 1200
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Error C7 (Cont'd)

Original (Cont'd)

700 FRKQAt~L)TRI~L

Corrected:j

450 IF((L.EQ.1.AND.ISA(KS).EQ.2).AND.
I IFEBAIIS)-FEBA(KS).GT.DPTH261))) 6O TO 1100

4460 IF((L.EQ.2.AND.ISA(KS).EQ.11.AND.
I EFEBA(KSI-FEBAEIS).GT.DPTH2(2)iI 60 TO 1100

*1 C GO TO 1200 C JCIO0l

C IS CUMNULATIVE FEIA MOVEMIENT PAST THESHOLD DEPTH

500 IF(L.EQ.1.AND.FEbA(15)-FEOATLLJS).GT.DPTH3(1)) G11 TO 1100
510 1F(L.EQ.2.AND.FEBrz(IIsJ-fEBA(IS).GT.DPTH312)I £0 TO 1100 C JCIOO1

60 TO 12004 C IS RATE Of ADVANCE SINCE LAST CYCLE BEYOND THRESHOLD DEPTHi
C

600 lF(lCYCLE.Eg.1) GO TO 1200
Ji=0

4 ~DO 650 .JE=1,NESC
IF(L.EQ.1.AND.ICFEBA £IS).GT.DPZIJE,L)3I GO TO 620
IFCL.EQ.2.AND.(0.0-CFEBA (IS).GT.DP21JE,L))l GO TO 620
6O TO 660

62D IF (J.LT.JE) J=JE

650 CONTINUE
C DE IE--DSR OUEECAJN.
C DE IE--DSR OUEECA13

66C U60IC1NT
660 DO 680ITE=L19N 0 GOTO68
IF(1DESC(ISTC,L).L141) GO CTO 680 L)

680 SIITL.TJ CONt1SiNUE)=
6 G ONTINUE0
C O7 10

C sFAlOIO R A/ LOT RETRTA TREtR

700 FAAK=QRAK(IS,L)ITQRA1ISvL)
IF(FRAK.GT.THfRC(L)I GO TO 1100

60 TO 1200 C JCIOO1

Error C8: Incorrect determination of sector bounds.

Location: In subroutine NDSYIN

(a) within DO.1l'op 700.
(b) within DO loop 300,
(c) wit1pin DO loop 500.

t1 35



Error C8 (Cont'd)

Discussion: The three DO loops.are over the range of region index
IR for each combatant side' L. Within these DO loops the sector bounds
(upper bound and lower bound) for the region associated within index
IR are evaluated using parameter NHSR. NHSR uses a "running" index
for the region in which the side 2 indices follow the side 1
indices. However, this running index was not properly generated:1• within the DO loops.

Corrective Action: Generate the proper runninq index IRR
corresponding to region index IR; that is r

IRR = IR

IF(L.EQ.Z)IRR = IR + NR(l)

Use this running index to determine the upper and lower sector bounds

for the region of interest within each DO loop.

original:

00 700 I9:1,NRS

NACTL=NAC(LI
DO 680 IAC=INACTL

680 TACT(IAC*IR|=O.

WTT(IR)0.:4 IS1=1
IFIIR.GT.1) ISI=NHSRIIR-IJl
IS2:tdHSR(IR)
DO 650 I5:1SIISZ10 300 Igt=I,NRS

IF(WTTtIRI.LE..OOOD) GO TO 300
I$1=1
IF|IR.GT.11 I$I=NHSRIIR-1)'el
152=NHSRC€!R)
DOl 355 15ISI$, I$2

DO 500 IR=INR$
IFtWTTIIR).LE..O001) GO TO 500
ISlI=
IF(IR.6I.I ) I$1=NH ýCtIR-11)4IIS2=NHSRIIRI

DO 555 15=151,JS2

Corrected:

Dd 700 IR=I,NR5NACTL=NAC(L)

DO 680 IAC=1,NACTL
680 TACIACO(IR)=O.

WTT(IRI0o.
IRR=IR I JCIO01
IFIL.EC.2)IRR=IR.•MR1) I JCIOO1
ISI=NLSRIIRR) C JCIOOI
IS2=NHSR|IRR) C JCI01
DO 650 IS=ISIS2
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Error C8 (Cont'd)

Corrected (Cont'd)

"DO 300 IR=lNRS
IF(WTT(IR).LE..O001) GO TO 300
I1F(L.E.2 IRIRRNR(1) I JCIOOI

ISI=NLSRIIRRI) C Jc1001
IS2=NHNSR(IRR) C JC0i01
00 355 IS-lISIS2 1

DO 500 IR=INR.S
IF(MTIIIRI.LE-..0031) GO TO 500:
IRR=IR I JCIO01 7

IF(LoEQ.2)IRR=IR*NAMI I JCIO01
ISI=NLSP.CIRR) C JC I001
I$2=NH5RIIRk ) C JC IO01
DO 555 IS=IS19|$2

Error C9: Error in Do loop limits.

Location: In subroutine NRGTGS at DO loop 2660.

Discussion: The heading for DO loop 2660 has the index limits KJ
=2,NRT where NRT was previously set to the number of target supply

nodes not serving the active battle area. However, the possibility of
NRT = 1 was not tested, in wh:Lch case the entire DO loop should be
skipped (to statement labelled 2670).

Corrective Action: Before the DO statement heading, insert a
conditional GOTO statement that tests whether parameter NRT is less
than two and branches to statement labelled 2670 if the test is
successful; that is IF(NRT.EQ.1)GOTO 2670.

Original :

DO 2660 KJ=2tNRT
00 26S0 JJ=19J
IF (KRTIKJ).EQ.O) GO 7O 2670
IF(KRT(KJ1.[FQ.ICT(JjJ) Go To 2660

2650 CONTINUE
J= J+ 1
ICT(•J) =KRT (KJI

2663) CONT INtUE
2670 CONTINUE

Corrected :

IF(U•RT.EQ.J}G[J T6 ?670 1 JCIO01
DO 2660 KJ=2gNR7
DO 2650 JJ=IPJ
IF(KRTIKJI.EQ.O) GO TO 2670
IF(KRTIKJ).EQ* IET(JJ}) GO To 2660

2650 CONTINUE
J=J4I
ICT (J)=Kk" r'Aj)

2660 CONTINUE
267:3 CONTINUE
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Error ClO: Parameter ITYP not initialized.

Location: In subroutine NCZTGS.

Discussion: The subroutine PREYLD that is called within
subroutine NCZTGS contains an actual parameter ITYP (the type of
target subclass currently being addressed). However, no initial value
is set for the parameter ITYP in subroutine NCZTGS. Since this
subroutine addresses those targets within the COMMZ of the targetted
side, the parameter ITYP should be set to 2, indicating rear airbases,
supply nodes not feeding the active battle areas, long-range SSM
sites, and rear-area divisions, respectively, for target subclasses 1,
2, 3, and 4.

Corrective Action: At the beginning of subroutine NCZTGS,
initialize the parameter ITYP to two; that is ITYP = 2.

Original:

C DETERMINE TYPE OF COMMZ TARGET
C

ISUB=JTAR
C

C IF TARGET IS NOT ALLOWED AT CURRENT LEVEL OF ESCILATIUIN GO TO NEXT
C CATEGORY OF TARGETS
C

Corrected:

C DETERMINE TYPE OF COMP4Z TARGET
ISUB=JTAR

ITYP=2 I JCIOO1C

C IF TARGET IS NOT ALLOWED AT CURRENT LEVEL OF ESCLATION GO TO NEXT
C CATEGORY OF TARGETS
C

Error C1I: Error in DO loop limits.

Location: In subroutine NCZTGS at DO loop 280.

Discussion: See Error C9.

Corrective Action: Similar to Error C9.

Original:
iET' ( I )=KCT ti1)

J: I
DO 280 KJ=2,NCT
00 275 JJ=1,J
IF(KCT(KJ) .EQ.O) GO TO Z5
IF(KCT1KJI.EQ..ICTCJJ1I GO TO 280

2715 CONTINUE
J=J14.

ICT(J )KCT CKJ)
280 CONT,NUE
285 CONTINUE
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Error Cl (Cont'd)

Corrected:

I1.T1I)=KCT (I)

J=1
IF(NCT.EQ. IJGO TO 285 1 JCIOO1
DO 280 KJ=2.NtT
D2 275 JJ=1,J
IF(KCIIKJ).EQ.OJ GO TO 285
IF(KCTIKJ).EQ.ICT(JJ)) GO TO 280

275 CONTINUE
J= J4m 1
ICT(J)=KCT (K J)

280 CONTINUE
285 CONTINUE

Error C12: Incorrect recording of airbase values.

Location: In subroutine NUCABS in DO loop 250.

Discussion: In subroutine NUCABS within DO loop 250 the target
values are scanned for airbases whose indices are held within
parameter array KCT(I), the values being held in parameter array
VAL(I). Upon exit from DO loop 200, the parameter IX contains the
index within the array KCT corresponding to the airbase with the
largest value VAL(IX), this value being held in local parameter
TEMP. Following this exit from DO loop 200, a test is made to
determine whether th-is largest airbase value is greater than zero, in
which case the airbase index corresponding to this largest value is
placed at the top of the current list. However, the value tested is
"VAL(I) instead of VAL(IX), which contains the maximum. Moreover, if
the maximum value is less than or equal to zero, the local parameter
KI is reset to zero and forces the formal parameter to intorrectly
return a value of zero.

Corrective Action: Following DO loop 200, test the array variable
VAL(IX) instead of VAL(I). Also, change the initialization of local
parameter KI to contain the number of airbases having nonzero target
value.

Original:

DO 250 I = 1,NCT
TEMP = 0.
DO 200 J 1TNCT
IFIVALiJ) .LE. TEMP) GO TO 200
TEMP = VALIJ)
IX = J

200 CRNTINUE
C
( TEMP IS NOW THE LARGEST VALUE FROM I TO NET. INTERCHANGE
C THESE TWO PIJSITIG4S THUS ASSURING THE LARGEST FIRST.
C

IF(VAL(I).GT.O.0) 50 TO 260

GO TL 280
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Error C12 (Cont'd)

Original:

260 CONTINUE
ITEMP = KCT(IX)
KCTIIX) = KCTI])
KCTII) = ITEMP
VALIIX) = VALM)
VALII) = TEMP

250 CONTINUE
C
C CHECK FOR NO PEOPLE OR SHELTERS ON AIRBASE
C

Corrected:

DO 250 1 = 1,NCT
IX=I I JC1IOO
TEMP = 0.
DO 200 J = lTNCT
JF(VAL(J) .LE. TE4P) 60 TO 200
TEMP = VAL1J)
IX = J

20D CONTINUE
C

C TEMP IS NOW THE LARGEST VALUE FROM I TO NCT. INTERCHANGE
C THESE TWO POSITIONS THUS ASSURING THE LARGEST FIRST.
C

IF(VALIIX).LE.O.0)GO TO 260 C JCiOOE
C KI=O C JCIOO1
C GO TO 280 C JC1O01

ITEMP = KCT(IX)
KCTIIX) = KCTI)
KCTIJ) = ITEMP
VALIIX) = VALtI)
VALII) = TEMP

250 CONTINUE
C
C CHECK FOR NO PEOPLE OR SHELTERS ON AIRBASE
€

Error C13: Incorrect number of weapons assigned (NWPN).

Location: In subroutine PREYLD after statement labelled 400.
Discussion: The local parameter NWPN that contains the number of

weapons to be assigned to the current target list is initialized to
one following the statement labelled 400 for SSM-type targets.
However, the formal parameter KRT contains the number of SSM sites
targetted and may contain a number greater than one.

Corrective Action: Following the statement labelled 400, set the
parameter NWPN equal to KRT to correctly specify the number of weapons
needed for the SSM targets.
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Error C13 (Cont'd)

Original:

C SURFACE TO SURFACE MISSILE SITES

C
400 CONTINUE

YPRE=YLT$SNIL)
NWPN=l

C DIST=O****•
:- L4DIST="5

GO TO 1000

Corrected: i
NWPN =KRT

C DIST='**
DI ST=7/5

0 GO TO 1000

;4 Error C14: Improper decrease in nuclear warhead inventory.

'Location: In subroutine PREYLD following statement labelled 2420.

Discussion: Following statement labelled 2420 after a weapons
system has been designated for a particular target, the parameter
NIWAS is incremented and then tested to determine whether it exceeds
100. If so, the target list is considered saturated and the current
target is not included in the list. However, the weapon delivery
system and warhead inventories have previously been adjusted to
account for the weapons system selection.

Corrective Action: Perform the test to determine whether NIWAS
exceeds 100 at the beginning of subroutine PREYLD before weapons and
warhead inventory adjustments.

K, Original:

2420 JNT71NUE
NIWAS:NIWAS4I

C TEST TO SEE !F AVAILABLE ARRAY SIZE IS EXCEEUED
C

FItNIWAS.GT.100) GO TO 5000

Corrected:

DIMENSION IPAACt6)
C TEST TO SEE IF AVAILABLE ARRAY SIZE IS EXCEEDED

IFINIwAS.GE.IOCIGO TO 5000 M JC1001

NdPN=l
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Error C15: Incorrect combatant side index.

Location: In subroutine PREYLD following statement labelled 2420

(a) adjustment to parameter NWABA,
* I (b) a~j-•t!'Mnt to parameter NWREG,

(c) adjustment to parameter NWCZ.

Discussion: The parameters, NWABA, NWREG, and NWCZ, contain the
numbers of warheads (weapons) received by the targetted side in the
active battle area, the rear area, and the COMM2, respectively. These
parameters are later used to update the escalation state of the
targetted side. However, the combatant side index in the statements
used to adjust these parameters in subroutine PREYLD is L, which is
not the targetted side index but is, instead, the targetting side
index.

Corrective Action: At the beginning of subroutine PREYLD, specify
the targetted side index K; that is,

I K - 3-,

and change the index L to K in the statements following labelled
statement 2420 that adjust the three parameters, NWABA, NWREG, and
NWCZ.

Original:

C INCREMENT COUNT OF TARGETS ATTACKEE
.4AR•(I.5,L= NWABA(IS,L) + NWPN

GO rLU 5000

2412) CONTINUE 2

41 IF3 ISUB.[.., ILI351IL)=IDV
! VLCL'T(IL)=I4UB
I W4L T Ifj IIL :I T YP

)•-• ~IF (I.SUB.EQ1.4} I;.LT ZI•(I L {= SU

• C I•iCREMENT CCUNT CFT TARGETS ATTACKEC

S" ~ ~IF(IT[C .EQ. .1 G '6 0 24?.'12

C
C A':D -- i]•iE-- WEAP64 TO USAGE
C.'

NdLREGfIS'UB,IS*L) N., REG(ISUB,IS,L) I
Go 7TU 24.i3

24,i2 C."!NT INUE
.N.CZ(ISUbISL) =NWCZ(IISUB,ISIL) 4• 1

2413 CONTINUE .
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Error C15 (Cont'd)

Corrected:
S! " #WPN-1

ISzKISS I JC0OOI; Kr-3-L

"C INCREMENT COUNT OF TARGETS ATTACKED
NNABA(S.K) - NWA5AtISK) NMPX C JCIO01Ci

• , G0 TO 5000

2410 CONTINUE -

4,• IMLIDS(I*L)I=KRT
Z:: IF(ISUB.EQ.4) IMLIDSgI*L)=IDV

-ILCOT(tIL IISUB
4 IWLTZN(I sLIITYP

IF(ISUB.Eo.4I IWLTZN(ILI=ISU
c
C INCREMENT COUNT OF TARGETS ATTACKED4. C

IF(ITC .EQ. 33 GO TO 2412
C
C A00 -- ONE-- WEAPON TO USAGE

.1 C
NWREGdISUB9IS&Ki N11REGIISUBISKI 0 NNPN C JCOO1I
GO TO 2413

241.Z CONTINUE
NWCZIISUB,,StK, a NWCZ(ISUBIS.K, * NWPk C SC1OoI

2413 CONTINUE

SError C16: Incorrect adjustment to parameters NWREG and NWCZ.
!i;2" and2412Location: In subroutine PREYLD following statements labelled 2410-•

and 2412.

Discussion: The array variables NWREG and NWCZ contain the number
Of weapons (warheads) received by the targetted side in the rear area
and COMMZ, respectively. These variables are incremented by unity for

each target type independent of the number of targets actually
addressed within each type. Thus, more than one SSM site may be
targetted and more than one division subunit of a specified type may
be targetted. The increment in NWREG and NWCZ should reflect this by
using the variable NWPN that contains the number of warheads and
weapons assigned to each target type.

Corrective Action: In the statements adjusting the parameters

NWREG and NWCZ, increment these parameters by the variable NWPN.

Original:

C A'1D -- ONE-- WEAPO'% TO USAGE
C

"NiREGtMSUL1,S,L0 NhPEG(]SUa,IS,L) # 1
Go iu 2413

2412 ' ,-T NUESN%'.4(Z(1SJ~r1S*L] NWCZ•iSU6-:1SvL) +I 1

2413 •, CUNNUF
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Error C16 (Cont'd)

Corrected:

C ADD -- ONE-- WEAPON TO USAGE
C

NWREG(ISUBIS.K) = NVREGIISUBOISK) * NWPN C JICIOO1

GO TO 2413
2412 CONTINUE

NWCZlISUB, ISK NWCZ(ISUBPIStK) * NUPN C JCIO0I
2413 CON71NUE

SECTION D - GROUND, AIR-GROUND, AND THEATER CONTROL SIMULATION

Error Dl: Incorrect parameter used for air munitions.

Location: In subroutine GC before DO loop 430.

Discussion: The local parameter N5 is set to NW(L) instead of
NAM(L). N5 is later used as an index limit in DO loops 410 and 425 to
operate over the number of air munitions available to side L.

Corrective Action: Change the parameter NW(L) to NAM(L) in the
assignment statement for parameter N5.

Original:

c------------------- -------------------- -----------
C 4) ADJUST THE STANDARD ALLOCATION.
- ------------------------------------------------------------------

C THIS SEC0ON EXECUTED ONLY ON FIRST CYCLE OF GAME
IFfICYCLE.NE.1) GO TO 499
DO 450 L=1,2
N3=NWIL)
K=3-L
ft :N 4NK)
N5=NWIL)
00 430 KW=lN4
IF(PWSF1KWK).EQ.O.0) GV TO 415
DO 405 IW=ltN3
SAVAI ]IKWLP)SAWA (]W*KtL I/PWSF(KWyKI
SAWO (IW,KW,L )=SAWD (IWKWL )/PWSFCKkK)

405 CONTINUE

Corrected:
c C -----------------------------------------
C •) ADJUST THE STANDARD ALLOCATION.
C ----------------------
C THIS SECTIVN EXECUTED ONLY ON FIRST CYCLE OF GAME

JF(ICYCLE.NE.1) GO TO 499 I
DO 4,50 L=192

N3=NWIL)
K=3-L
N4=NW( K )
N5=NAM (L) C JC1001
DO 430 KW=I,N4
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Error DI (Cont'd)

Corrected:

IFtPVSWIKWKI.EQ.O.O) GO TO 415
DO 405 1I=1,N3
SAWAI WtKWLI=SAWAgIWvKWL IPWSFIKwK)
SAMD 9 IV IKW L =SAWD ( IV AM gL )/PWSF tK9K

405 CONTINUE

Error D2: Incorrect position of statement for initialization of A

parameter FMS.
Location: In subroutine FEBAMT before statement label 1004.

Discussion: Statement label 1004 allows a loop back from the
ccnditional branch following statement label 1569 in the event that
tie forward edge of battle area (FEBA) movement crosses an interval
bjoundary. Within the loop-back section, the parameter FMS associated
with the average mobility factor for side L in sector IS is
recalculated for the new interval parameters. However, FMS is not
reinitialized to zero before this recalculption.

Corrective Action: Place the initialization statement for FMS at
or after the statement label 1004.

Original:
PTINI=I.
CFEBA1=0.

C FMS = AVE. MOBILITY FACTOR FOR SECTOR IS
F!9S:O.
JSTOP:0

1004 KP=KPSCI.5)
IF (KPoEQ.41 KP=2

IF (KP.EQ.5) KP=I
KT=KTER( IS)
NI =1
N2=NDS1 IS, 1)
IFIL.EQ 1) GO TO 1005

NI=I+N2
N2 :N24NDSI IS,2)

1005 00 1010 IDS=N1,N2

Corrected:

IF(Ki E Q..4 KP:=2
IF (KP E Q.q5 KP =1
KT=KTEFIIS)
Fi iiS = AVEi. i ,SILITY FACTCR FCR SECTOR IS M JClO0l

F S:-O. P. JC1001
IFI!,'DS(IS,L).EO.3)GOTD 1011 1 JCjCOI

N2 =ND5( IS, I)

IF(L.EV.1) GO 70 1005
;I = 1 1 2
N2=t.2NDO( IS,2)

1005 DO 1010 IDS=N1,NZ
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Error D3: Possible divide-by-zero situation.

Location: In subroutine FEBAMT following DO loop 1010.

Discussion: The parameter NDS(IS,L) is used to set and adjust the
index limits for DO loop 1010 and is also used immediately following
the DO loop as a divisor in the assignment statement for local
parameter FMS. The possibility exists for NDS(IS,L) to have the value
zero, in which case the DO loop 1010 and the assignment statement for
FMS should be bypassed.

Corrective Action: Perform a conditional branch to the statement
following the assignment statement for FMS, if the parameter NDS(IS,L)

Original:

II CO~O1D: I•LABAI 10S,1[S)ITR=IMDOID)
FM$:FMS4FMDPT( |IT,KPKT )

1010 CONTINUE
FMS: FMS/ND S( IS,,L

IF(IPIID.NE.1) GO TO 1500
WR ITE (MOT, 110)

UiRITE(MOT,22J FM$

Corrected:

IF(NrJS(IS,L).EQ.0)G&UTO 1011 JCICOI
NI:I

IF(L.E0.11 GO To 1005

N2:P24NDS( 15,2)
1005 DO 1010 IDS=NI,N2

1D=IDLABA 10DS, 1S)
IT=ITD1ID)
FMS=FiS4FMDPTC ITKP,KT)

1010 CONTINUE
FMS=FMS/NDSI 1S .L)

1911 CONTINUE I JCIO0M

Error D4: Incorrect logical operator used.

Location: In subroutine FEBAMT within DO loop 1534.

Discussion: DO loop 1534 is used to accumulate the weapons
systems values VALD for the defending side divisions located in the
first inactive battle areas above a.,d below the sector IS currently
being processed. However, the conditional branch statement within DO
loop 1534 incorrectly uses the logical operator .OR. instead of the
operator .AND. to exclude divisions not properly located.

Corrective Action: Change the logical operator .OR. to the
operator .AND..
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Error D4 (Cont'd)
i ~ Original_:

C BEITH FLANKS HAVE EXCESS EXPOSURE, COMPUTE DEFENDER TOTAL GROUND

C VALUE IN FIRST INACTIVE BATTLE AREAS OF BOTH ADJACENT SECTORS
C (VALD)

1530 JBA=IABAS(IS-11 *ISIGN*N$
LBA=IABAS(Is*I5+ISIGN*NS
VALD=O.
DO 1534 IDNOD,N2D
IF(JBA.NE.IBALD(ID).OR.LBA.NE.IBALDIID)I GO TO 1534

l5 VALD=VALD4VDDSFIID)
1534 CONTINUE

GO TG 1550

Corrected:

' C BOTH FLANKS HAVE EXCESS EXPOSURE, COMPUTE DEFENDER TOTAL GROUND
C VALUE IN FIR!T INACTIVE BATTLE AREAS OF BOTH ADJACENT SECTORS
C (VALD)4 1530 JBA=IABAS(IS-1I *ISIGN*NS

LBA=IABAS( I*1 1.15 IIGN*NS
VALD=O.
DO 1534 ED=NlD,N2D 4
IF(JBA.NE.IBALDIID).AND.LBA.NE.IBALDEID)I GO TO 1534 C JClO01
VALD=VALD*VDDSF( ID)

1534 CONTINUE
GO TO 1550

Error D5: Inconsistent sign convention used for CFEBA
determination.

Location: In subroutine FEBAMT after statement labelled 1565.

Discussion: In the parts of subroutine FEBAMT that precede line

labelled 1565, the parameter CFEBA(IS) associated with the change in j
FEBA in sector IS has a positive value no matter which combatant side
is the attacker. Similarly, the parameter CFEBAl that con 3ins the
cumulative FEBA change across one or more intervals is alsu positive
independent of attacking side. However, the final evaluation of the
parameter CFEBA(IS) in the statement following 1565 inconsistently
contains a term whose sign depends on the attacker.

Corrective Action: In the final evaluation of CFEBA(IS) multiply
both terms CFEBAI and CFEBA(IS)*PTINI by the common sign parameter
ASIGN.

Original:

151v C,:', ( l!.UE
C CALC( ULA ''I,'NS C[:ýPLE TED FCR 7ti; AIER ATTACKER, SET SIDE L = T-AF, 1 F<

C NE D A,'D Cb' F uIE FEBA C ;., .GF FLR DLFE1:!LEI C-11 All T,CK
t.= 3- 1IA

1' 15 C(:'4TINUE
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Error D5 (Cont'd)

.Corrected:

C FEBE MOVEMENT CALCULATIONS HAVE BEEN COMPLETED FOR IS, SET FEBA AT
C COF"PUTED LL'CATI3N(CTEI1P), COMPUTE TOTAL F1BA i4OVEMElT(CFE6A1)

1565 FEbA(IS)=CTEMP
CFEBAfIS)}(CFEE.A1,:FLBA('IS]*PTINx)*ASlGN C JCIOOI

1570 CONTINUE
C CALCULATIONS CMPLETED FOR THEATER ATTACKER, SET SIDE L = THEATER
C DEFENDER A14D CG4PUTE FEBA CHANGE FOk DEFE1&DER ON ATTACK

L= 3-1 TA
1575 CONTINUE

Error D6: Code is bypassed by omission of detailed printout.
Location: In subroutine FEBAMT following DO loop 1575.

Discussion: The conditional branch statement for omitting
detailed printout following DO loop 1575 causes a branch to statement
labelled 1800 and effectively bypasses the FEBA movement calculations
for holding posture when the defending side withdraws.

Corrective Action: Change the conditional branch statement to
branch to a new label (that is, 1599) at the beginning of the
previously bypassed section number 17.

Original:

C
IF(I-RD-NE.1) G11 TO 1800
ITRITE(MO1T,111)

'qI TE(MOT,22) (CFEBA(ISII5:INS)
,R ITE (MOT, 112)
,,RITE (MOT, 22 ) FEBA(IST,]S=IINSI
WRITE (MOT, 118)
A^RIT I (VO 1, 10 (I NT ýVL (IS), IS--],N'S)
W'R 1 1 L(11 0T ,1191
WR I 11E (M•OTr, 1 )I (KPS (IS),I St 1,NSI

WR ITL(MuIT, 120)
WRITE (MOT,l3I tKTE I (IS),IS=:,NS)

C

C 17) 6I T'!LRAW DUE TO C3MF'AT DEPLOYMEN'T
C
C WI THDRAW FEBA FOR DEFENDER DEPLOYF.ENT CHANGES IN SECTORS WHERE

C THERE IS A HOLDING SITUATION
ASIGN:-l
DO 1720 L=1,2
DO 1710 IS=I,NS
IF(IIDRAWtISLI.EO.0) GO TO 1710
IF(ISA(IS).GT.C) GO TO 1710
CF EBA ( J: S)ASIGN*-D WDCD (L)
FEBA(IS):FEBA( IS)-"FEBA(IS)

1710 CONTINUE
AS Il•h1

1720 CONTINUE
C
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Error D6 (Cont'd)

Original:

IF(IPRD.NE.1 C.0 TO 1799
WRITE (MOT,111)
WRITIE(MOT,22) tCFEBAIIS),1S=1,NS)
WRITE0M9I,1132
WRIIE(MOT,22) tFE9A(IS),IS=1,NS)

1799 CONTINUE
C
C 18) DETERMINE IF THEATER ATTACKER CHANCES FOR NEXT CYCLE.
C
C THEATER D.EFENDER BECUMES THEATER ATTACKER IF CURRENT TA NOT
C ATTACKING GR HOLDING DUE TO CONSTRAINED FLANK IN AT LEAST 1
C SECTOR
C ]FLAG = INDEX TO THEATER ATTACKER hEXT CYCLE
16)0 IFLAG=ITA

Corrected:

IF(IPRD.NE.1) GO TO 1599 C JC0OO1
WRITE(MOT,11l)
WRITE(MOT,22) (CFEBA(IS),IS=1,NS)

WRIE[ (HOT, 118)WR I TE (M 0T , 2 2) (INTB VLIS ],IS=I,N $)

9RITE(MOT,119)
'RITE(MOT,1O) (KPSiIS),IS=I,NS)

dRITE (MOT, 120.,

WRITE(MOT,1OI (KTER(ISJ,IS=I,NS)
1599 (ONTINUE I JCIOOI

C ---------- ------ --- --------------- ---- -------

C 17) WITHDRAW DUE TO COMBAT DEPLOYMENT.LC
C ---------- ---------------------------------
C WITHDRAW FEBA FOR DEFENDER DEPLOYMENT CHANGES IN SECTORS WHERE
C THERE IS A HULDING SITUATION

ASI&N=1 C JCIOO1
DO 1720 L=l,2

DO 1710 IS=INS
IF(IWDRAW(IS,L).EQ.O) GO TO 1710
IF(ISA(IS).GT.O) GO TO 1710
CF E3A (IS) 1 AS I, .DJ WICD ( L)
FEVA IS) :F FA( IS) +- FEBA( 13 C JCIOO1

1710 CUNT I'A'E
AS IGN=-1 C JC.1(01

1723 C(OTIhUE

Error D7: Inconsistent use of sign for parameter CFEBA.

Location: In subroutine FEBAMT within DO loop 1710.

Discussion: Within DO loop 1710 the parameter CFEBA(IS) is
determined for those sectors IS which are in a holding posture and
where the theater defender has elected to withdraw. However, the sign
given to the parameter CFEBA(IS) is positive for side 2 withdrawing
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Error D7 (Cont'd)

Original (Cont'd)

and negative for side 1 withdrawing. These sign conventions are
inconsistent with tne conventions in preceding sections that have
CFEBA(IS) positive for side 2 advancing and negative for side 1
advancing.

Corrective Action: (a) Initially set the parameter ASIGN = +1
before DO loop 1720 and Then to ASIGN = -1 following DO loop 1710. ]

(b) Change the sign in the assig,,e:'t
statement for the parameter FEBA(IS) within DO loop 1710 [th, .,
FEBA(IS) = FEBA(IS) + CFEBA(IS)].

Original:

C ---------.--------- ------------------------- -------

C 17) WITHDRAW DUE TO COMBAT DEPLOYMENT.
C ---------------------
C WITHDRAW FEBA FOR DEFENDER DEPLOYMENT CHANGES IN SECTORS WHERE
C THERE IS A HOLDING SITUATION

AS IG%=I C JCIO0I
DO 1720 L=1,2
DO 1710 IS:I,NS
IF(IDRAW(IS,L).EQ.0I Go TO 1710
IF(ISA(IS).GT.0i GO TO 1710
CFE3A ! I S) =ASIGtc:0W[CD(L)
FE5A(IS]=:[1.,A(IS)+:FE5A(1S) C JCIOOI

1710 CbNTIIUE
ASIGC:-1 C J0cioo

1723 {9%T1]!,UE

Corrected:
C ----------------------------------- ----------------

C 17) WITHDRAW DUE TO COMBAT DEPLOYMENT.
C----------------------------------------------------------------------
C WITHDRAW FEBA FOR DEFENDER DEPLOYMENT CHANGES IN SECTORS WHERE

C THERE IS A HOLDING SITUATION
ASIGN=1 C JC0O01
DO 1720 t:1,2
DO 1710 ]S=I,NS
IFfIv,'FAW(IS,L).EQ.O) 6 TO 1710
IF(ISA(IS).GT.0O GO TO 1710
(FE3A (I S)ASIG1-,DDW{;CD( L)
fEEqA(I5):F-bA( IS)+CFEBA(IS) C J10G1

1710 C('dINL'E

AS I GN=-l C JC f301
1723 CuNTINUE

Error D8: Local utility parameter TEMPI not initialized.

Location: In subroutine FEBAMT following statement labelled 2004.

Discussion: The local parameter TEMPI that later holds the value
of flank exposure on a sector's lower boundary is not initialized to
zero.
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Error D8 (Cont'd)

Corrective Action: Initialize the parameter TEMPI to zero
following the statement labelled 2004 (that is, TEMPI = 0).

Original:

C IF THERE IS MORE THAN I SECTOR, COMPUTE AMOUNT OF EXPOSURE OF EACH
C FLANK(TEMPTEMP1) IFIRST AND LAST SECTORS HAVE ONLY I FLANK)
2004 IF(NS.EQ.1) GO TO 2020

TEMP=O.
IF(IS.EQ.1) W, TO 2005
TEMP=FEBA(IS-I1)--EBA(IS)
IF(IS.EQ.NS) Go rO 2006

2005 TEMP1=FEBAjIS+1)-FEBA(IS)
2006 IFIL.NE.2) GO TO 2010

TEMP:-TEMP
TEMPI:-TEMP1

C GO ON TO NEXT SECT3R IF EXPOSURE OF BOTH FLANKS ACCEPTABLE

94 Corrected:

C IF THERE IS MORE THAN 1 SECTOR, COMPUTE AMOUNT OF EXPOSURE OF EACH

C FLANK4TEMPTEMP1) (FIRST AND LAST SECTORS HAVE ONLY I FLANK)
206'4 IF(NS.EQ.1) GO TO 2020;.•-]TEMP=O.

TEMP]=O. I JCIO01

IF(ISoEQ.1) GO TO 2005

TEMP=FEBA(IS-1)-FE8A(IS)
IF(ISEQ.NS) GO TO 2006

Z005 TEMP1==FEBA IIS"1-FEBA(IS)
2006 IF(L.NE.2) GO TO 2010

TEMP=-TEMP

Error D9: Incorrect combatant side index employed.

F• Location: In subroutine FEBAMT within statement labelled 2106.

2 Discussion: Statement labelled 2106 is a conditional branch to
statement labelled 2150 when a sector has no excessive flank exposure
for the theater attacker combatant side (given by side index ITA).
However, within statement 2106 the side index for parameter FEAFBA is
incorrectly set to L.

Corrective Action: Change the side index from L to ITA within
parameter FEAFBA.

Original:

TEMP I =j.
TEMP2:U.
IF(IS.EQ.1) GO To 2105
TEMP1=ASIGNFEBA[IS)-ASIGN*FEBAIIS-1)
IF(IS°.E.NS) GO TO 2106

2105 TEMP2=ASIGN*FEBA(IS)-ASIGN*FEBA(1S*I)
C GO ON TO NEXT SECTIR IF EXPOSURE OF BOTH FLANKS ACCEPTABLE
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Error D9 (Cont'd)

original (Cont'd)

2106 lF4TEMPI.LE.FEAFSA(ITAI.AND.TEMP2.Lk.,FEAF8AIL)I GO To 2150
IF(IUSFRC.Ea.1) Go 10 2110

C SECURITY FORCE RAT 10 140T USED, TA IS CONSTRAINED IN IS
Z108 ISCEFtIS)1=

GO TO 2150

Corrected:

TEHPI=0.I TEMP2ZO.
I IF(IS.EQ.l) GO To 2105

TEMPI =ASIGN*FEPAII15)-ASI&N*FEBA( IS-1)
2105EQNS GO TO 2106
215 EMP2=ASIGNOFEBA 11S)-ASIGN*FEBA(IS5*I

C 6O ON TO NEXT SECT3R IF EXPOSURE 0F BOTH FLANKS ACCEPTABLE

210b IFITEMPI.LE.FEAFBA(IT&JI.4NO.TEMP2.LE.fEAFBAIITA)J GO To 2150C JCIOOI
IFIIUSFR(.EQ.1J GO TO 2110

42108 ISCEF(IS)=1
GO TO 2150

Error D10: Incorrect logical operator used.

Location: In subroutine FEBAMT within DO loop 2134.

Discussion: SaeasEro 4

Corrective Action: Similar to Error D4.

Origina>-

COMPUTE DEFENDER GROUND VALUE IN CENS7RAINING SI..TL-t(S) IVALDI

IF4TEMPI.GT.FEAFBA(ITA).AND.TEMP2.GT.FEAFBAMJT* I .. !TO 2130
IFITIMPI.GT.FEAFOA(ITA)) GO To 2135
G0 TO 2136

2130 JBA=IABAS( IS-i IASIGN*NS
L8A=IABAS4 15.1 )+AS1&N*NS
VAL tO0.
DO 2134 1D=NlD,N2D
IF(JBA.NE.IBALO(ID).OR.LBA.NE.IBALV(IDI) GO TO 2134
VALO:VAL0+VC0SF(ID I

2134 CONTINUE
GO To 2145

_ _ _ _

Corrected:

C COMPUTE DEFENDER GROUND VALUE IN CONSTRAINING SECTORISi CVALD)
IFITEMPI.GT.FEAFBA(ITA).ANO.TEMPZGT.FEAFBAiITA)) Go TO 2130
IF(TEIIPI.GT.FEAFBA(ITAJJ GO TO 2135
GO 70 2136

2130 JBA=1ABAS( IS-i )4A5 IGN*NS
LBA=IABAS( IS+1I.ASIGN*NS
VA L=O0.
DO 2134 ID=NIDN2D
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Error D10 (Cont'd)

Corrected (Cont'd)

IF(JBA.NE.IBALDIID).JND.LBA.NE.IBALDIID)J Go TO 2134 C JCIO01
VALD=VALD4VDDSF(ID)

2134 CONTINUE
GO TO 2145

Error DlI: Incorrect reallocation of excess SSM attack aircraft.

Location: In subroutine ASGATR

(a) before statement labelled 189,
(b) within DO loop 188.

Discussion: (a) In this section the local parameter TNTA contains
the number of SSM targets that can be attacked by interdiction
aircraft. Similarly, the local parameter USE contains the fraction of
SSM targets that can be interdicted, and the parameter Q contains the
fraction of SSM targets that cannot be interdicted (that is, Q ;. -1
USE). However, the parameter Q is later used as if it contained the
fraction of aircraft that are not required for SSM interdiction.

21L
(b) Witlin DO loop 188 the conditional branch

statement IF(USE.GE.I.)GO TO 19 is invalid.

Corrective Action: (a) The assignment statements for the

parameter Q should be changed to be consistent with later usage, that
is,

IF(TNTA.GE.T)Q = 1. - TNTA x RSIZE/Sl.

Thus, Q is zero if the total number of SSM targets that can be
attacked is less than T--the total number of SSM targets located
(i.e., no excess interdiction raids are available). 'lowever, if
excess aircraft exist (i.e., TNTA = T), then Q is finite.

(b) Eliminate the conditional branch
statement.

Original:

USE :INTA/TQ= ] -USE•

L( 1) = PDSSMSCL )::SSMSFStltII5,KL IMT*USE
L(2):(FIDSSPS(L)OSSMSFStZ.]S.KL)/T)'°USE

189 CONT5I NAE OI~ 512=0.

Dr013 I8 IT=I,,KAC
---- •_IF ( T 1TA . LE .0 . ) GOTO] 190

.:• C .55M ATIRI'I'I[N
il ~IF fUSE .GE. 1.160T0I 9

C HL.qE. THERE EXISTS AN X5 OF A/C OVER SSM SITES, SO APPORTION•,
t,,i C TO OTHER MISSIONS .
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Error Dll (Cont'd)

Corrected:

-O. I JCIOOl
IF (TIA.GE .1 Q)=1 .- Ti4AORSIZE /511 C JCl001
Zl)=CPDSSMStL)}SSMSFSCI,IS,KL)/T) CUSE
Zt2 ) =(PFSSMS (L )*SS MSFS (2,1 S,KL )i/T I -US

189 CONTIINUE
•i12=0.

S13=0.
00 iD8 IT=I,KA%.
IF (TNTA.LE .0.)00 TO190

C JCI IFtUSE.GE.1.)GfjTU19 I JCIO01
C SSM ATTRITION C JCOO01
C hERE, TrERE EXISTS AN XS OF A/C OVER SSN SITES, SO APPORTION
C _ _ OTHER MISSIlopN18

Error D12: Incorrect real-location of aircraft to rear area
divisions.

Location: In subroutine ASGATR within DO loop 188.

Discussion: In this section the reallocation of excess SSM
interdiction raids to both rear area divisions and supply nodes occurs
regardless of the possibility that no rear area divisions exist. To
be consistent with previous reallocations of interdiction aircraft, a
check should be made to determine whether any rear area divisions
exist (given by the local parameter NOD). If none exist, then all
excess aircraft should be reallocated to interdict supply nodes.

Corrective Action: With DO loop 188, perform a conditional branch
(upon conditirn NOD = 0) to reallocate all excess interdiction
aircraft supply node targets.

Original: 4

C HERE, THERE EXISIS AN XS.OF A/C OVER SSM SITES, S0 APPORTION
C 10 CTHER MISSIONS

V( I ,IT)=USE:;V 1,IT
'I =PIA I M (I T,2, L. )iP IAIM (I T,3,L )
IF (51 .LE . =.)S1=.
V{2,1T!=V(2,1T)+(PIAIM(IT,3,L)/SltXS
V( , ITI=V( 3, IT ) (P IAIM{ IT,3,L)/S II|XS

1 Y 0J20 I=1,2

QZ=Z (I)*7
IF(QZ.GT.PKASSM(IT,I,L)) GO TO _01
?M=I)0.
C-3 T L 2";i:

231 IF("(I).GT.0.) PCI )=P(I)QC1.-PKASSM(IT,I,L)/I{ZIerZ(1)*VilIT)I

54



Error D12 (Cont'd)

* Corrected:

C HERE, THERE EXISTS AN XS OF A/C OVER SSM SITES, SO APPORTION
C TO OTHER MISSIOlNS

V(1,1TjýV( jIT -XS C JC1OOI
IF (N,0O.LE .O)G1(i1 17 1 JCIOO.1

44 VC ,!T)zV(2,I-T)s(P1AIM(IT,2,LJ/Sl)OXS
V(:, IT) V3, IT 1 P IA1:IC 1,3,1 1/51) 'XS:1 £01 19 1 JC1OO1

1? Vj(3tiT)=V13*IT)+XN I JcIOoI
19 03 ZOjz.

f QZ zz. (1) *

t (jZ..&T.PYA~Sr'tYT,!,L)) GO TL) 201

Ft ~11kGT

Error D13: Incorrect assignment to region index.

Location; In subroutine AIRGRD before DO loop 60020.

Discussion: Within Do loop 60020 the region index IR is used in
two parameters FAAAFF and FAAARF. However, the parame~er IR has been
incorrectly set to a "running" index value

[that is, IR =IRT = IR = (L-1) *NR(l)].

Corrective Action: Elimin~te the assignment statement for

parameter IR preceding DO loop 60020.

Origi~iia

60019 CONTINUE
IR: I R
00 6C02) KS-JLS,jHS
l=KR*NR(1) *(L-1 I
SJM=SUM4 FAAA FF *IARl~,])) ACF5( IAC, KS L)
SUMl SUMI+FAAARF C! C, IRIJ*ACRS( JAC ,KS ,LI

63020 CONTINUE

Corrected:

60019 CONTINUE
( JCI IR=IkT C .E10001:1DO 60020 KS5:JLS,J-IS

I=KR.NR (1)*(11-
SUM.4SUM4F*AA EFF(IAC, JF*,1*ACF SCIAC ,KS ,L)

4 5SUM1=SUM1+FAAARFtlkC,lR,1 )*ACRSIlAC,K5.LI
463020 CONTINUE
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Error D14: Incorrect assignment to region index.
Location: In subroutine AIRGRD before DO loop 62020.

Discussion: Similar to.Error D13.

Corrective Action: Similar to Error D13.

Original:

62019 CUN'" I NUE

U-3 L202'i KS:JLSJ-i5
I=KR Nd (• I -•(L-1)
SJM=SU ,+ F.AAFF ' I. R 1 --ACF( I AC, KS ,L)4 J~j~Ui - +."FAAgiF (i •C, IR,1I }ACRSt 1AC,K$,L}

62020 (NI T I V'U k

Corrected:

62019 CONTINUE
C I1R =IF C JCIO0i

DO (2020 KS=JL5,JHS

SU M 5U,', FAAAFR(IAZ', 1R,I1|-ACEKStIAC,KS,L1 C JCIOO1
SJMI:SUI'FAAARRtI.%C,IR,I)*ACRSIAC,KS,,L) C JCIOCI0

62020 CO.T It';1E

Error D15: Incorrect allocation parameters used.

Location: In subroutine AIRGRD

(a) within DO loop 62020
(b) following DO loop 62020.

Discussion: The section containing DO loop 62020 (and following)
determines the number of aircraft allocated to attack enemy rear-
region airbases. However, the allocation parameters FAAAFF, FAAARF,
and FAAAZF are associated with allocations to enemy forward-region
airbases.

Corrective Action: Exchange the parameters FAAAFR, FAAARR, and
FAAAZR for the parameters FAAAFF, FAAARF, and FAAAZF, respectively.

Original:

DO 62020 KS:JLS,JIS

SUM=SUM4FAAAFF FIAC, IR, I])ACFSI IAC,KSL)
SUMI1:SUMI+FAAARF(I C,IR,I)*ACRS(IAC,KS,LI

62020 CONTINUE
SUM2=FAAAZF(IACKR ,tLACCZ(IAC,LI
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Error DI5 (Cont'd)

Corrected:

DO 62020 KS=JLS,JHS
I= KR*NR 11) *(L-1|

SUM=SUM•FAAAFR(IACIRI)'ACFSIIACKS,LI C JCIO01
SUMI=SUMI.FAAARR(IIC,|RI1 ACR.I |ACKSLI C JCIO0I

62020 CONTINUE

SUM2=FAAAZR(IACKR ,LJ*ACCZl IAC,LI C JCIO01

Error Dl6: Incorrect accumulation .3f aircraft attacking COMMZ.

Location: In subroutine AIRGRD within DO loop 64015.

Discussion: Within DO loop 64015 the local parameters SUM, SUM1,
and SUM2 are used to accumulate the total number of aircraft of tyL
IAC that are allocated to attack enemy COMMZ airbases. Specifically,
DO loop 64005 contains a conditional branch statement using an
undefined sector parameter IS which is irrelevant for COMMZ airbases.

Corrective Action: Within and following DO loop 64005:

(a) Eliminate the conditional branch to
statement labelled 64006.

(b) Eliminate the statement labelled 64006.
(c) Nest the DO loop 64010 inside DO loop

64005.
(d) Eliminate the superfluous assignment

statement for index IR.

Original:

C SUM AIRCRAFT OVER ALL SECTOR CONTAINED IN SAME REGION AS SECTOR
C IS FOR ATTACKER
C

JR=NR L)

DO 64005 IR=1,JR

JLS=NLSR I I R.
JqS ;NHSR (IRT I
IF(I..GE.JLS.AND.1S.LE.JHS) GO TO 64006

64U005 CO.NTINUE

64006 CONTINUE

IR=IRT
UO 64010 KS:.ILS,J,-S
SUM =SUM+FAAAFZ |11AC 9 IRIL )|cACF St I ACtKS ,L
SUM1l=SUMI1 FAAARZ {4(l •CRtL] *ACRSI [ACtKSLI]

640I3 CONTI]NUE

SUM2=FAAAZZ( IAC,LIOACCZ(IACLI
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Error D16 (Cont'd)

Corrected:

C SUM AIRCRAFT OVER ALL SECTOR CONTAINED IN SAME REGION AS SECTOR
C IS FOR ATTACKER
C

JR=NR IL)
DO 64005 IR=lJR
IRT= IR41L-I) *NR( 1)
JLS=NLSR (IR7)
JHS=NHSR I I RT )

C
DO 64010 KS=JLSJHS
SUM=SUM 4FAAAFZ (I AC. IR,L)*ACFS(1ACKS,L)

SUMI=SUM IFAAARZ(IA•CRL)*ACRS(IACKSL )
64010 CONTINUE
64005 CONTINUE M JCIOOI

SUM2=FAAAZZtIACtL)*ACCZ(IAC,L)

Error Dl7: Incorrect parameter used for reconnaissance aircraft
attrition.

Location: In subroutine TC within DO loop 20.

Discussion: The local parameter SUMM(IM) contains the probability

that a given type of army reconnaissance aircraft is attrited while on
a mission of type IM in a given cycle. However, one of the parameters
used to determine SUMM(IM) is RACAM(IS,IM,L) instead of the correct
RAACM(IAAC,IM,L) that gives the rate of attrition for army
reconnaissance aircraft type IAAC on mission of type IM for side L.

Corrective Action: In the assignment statement of SUMM(IM),
substitute the parameter RAACM(IAAC,IM,L) for the parameter
RACAM(IS,IM,L).

Original:

CJMPUTE ATTRITION AND REMAINING INVENTORIES 10 ARMY AIR CARRIERS.
00 30 L=192

N3=NAAC (L)
DO 25 IS=lNS
D1 25 IAAC=I,N3
DO 20 IM11,3
SUMM(IM) =PAACAM(IAACIM,LI*RACAMgISIM,LI

x • I.O-fRAA(I (IAACL))
2S' CONTINUE
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Error D17 (Cont'd)

Corrected:

C COMPUTE ATTRITION AND REMAINING INVENTORIES TO ARMY AIR CARRIERS.
DO 30 L=1,2
N3=NAAC(L)
DO 25 IS=INS
DO 25 IAAC=lN3
DO 20 IM=1,3
SUMM(IM)=PAACAI IIAaC,IM,LI*RAACM(IAACIML)*11.O-FRAAC!IIAACL)) C JCIOO1

20 CONTINUE

Error DI8: Incorrect determination of COMMZ reconnaissance
aircraft attrition.

Location: In subroutine TC following DO loop 42.

Discussion: The assignment statement for parameter RACCZ(L) that
contains the updated number of COMMZ reconnaissance aircraft (after
current attrition) is incorrectly placed inside DO loop 48, which is
indexed over the regions IR for side L. Instead, a new local
parameter, say TEMP4, should be utilized to accumulate the average
probability that a reconnaissance aircraft is attrited:

TEMP4 = TEMP2 * NI/NS,
IR

where TEMP2 (already determined) is the average probability that a
the number of sectors in the region IR, and NS is the total number of

sectors.

Corrective Action: Accumulate the new local parameter TEMP4
within DO loop 48 over all regions IR. Then, following DO loop 48,
determine the number of COMMZ reconnaissance aircraft surviving; that

is,

RACCZ(L) = AMAXl[0.0,RACCZ(L)*(I.-TEMP4)]

Original:

C SUM IS TOTAL NO. RECON. A/C DESTROYED IN REGION
SUM:c.

DO 4.C AC=ISI,DR2
SUM = SUM + kAAFRM(IM,L)*RACAHI-i1,#L)*TEMP

4 CONTINUE
TEMP2 :SUM/TOT
1EMP3:$ .- T F.P2

C REDJCE ItVENTO•RIES IN PRUPORTION TC PERCENTAGE UF A/C DESTROYED.
uO 4,2 IS=I",1,I52
RACFS(IStL )=AMAXI(C.OtRACFS(IS,LI*TEMP3I
RACAtSi1JSL):AMAX1 u'.OORACRSiIStL)*TEMP3I

42 CONTINUE
RACCZ(L)=AMAXlIO.3ý,RACCZ(L)*11.-TEP.PZ*FLOAT(NIIIFLOATIN$}II

• 48 CONTINUE

53 CONTINUE"
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Error D18 (Cont'd)

Corrected:

00 50 L=192
TEMPZSRRAC II 0
TEMP4=0. I 4(1O0l
Nl14N2
N2=NR(L)JN2

C LOOP ON SIDE L REGIONS
DO 48 IR=NlN2
ISI=NLSR(IR)
IS2=NHSR ( IR)

C TOT IS TOTAL NO. RECONNAISANCE A/C IN REGION PLUS PROPORTION OF
C RECON. A/C IN COMMZ

TOT=O.
1 DO 35 IS=ISl1,12

35 TOTTOTTRACFS(IS.L)*RACRS(IS.L)
NI=IS2-IS l4
TOT=TOT.(FLOAT(NI)/FLOAT(tNS))*RACCZILI
IF(TOT.LE..0001)GOJ 0.48

C SUM IS TOTAL NO. RECLN. A/C DESTROYED IN REGION
SUM=O.
DO 40 IM=1,3
00 40 IS=ISI,152
SUM = SUM 4 RAAFRMI'I(tL)ORACAMIISPI~gLI*TEMP

40 CONTINUE
TEMP2=SUM/TOT
TEMP3=1 .-T EMP2

C REDUCE INVENTORIES IN PROPORTIUN Ti PERCENTAGE OF A/C DESTROYED.
DO 42 IS=151,152
RACFS(IS,L)=AMAX1(O.ORACFSIIS,L)*TEMP3)
RACRStISwL)=AMAXI(O.ORACRSIISLIOTEMP3)

42 CONTINUE
TEMP4=TEMP4-*TEMP2*FLLUAT(NI)/FLIAT(NS1 I JCIOJI

48 CONTINUE
RACCZ(Li=AMAXI(O.,ORACCZiL)*it.-TEPP4)) C JCi001

50 CONTINUE

Error Dl9: Complex errors involving updating division locations.

Location: In subroutine TC within DO loop 2050.

Discussion: Three major errors exist with DO loop 2050:

(a) Local parameter N3 is defined in the first part
of the DO loop as the lower index limit of the division identification
index for the defending side. However, this parameter is redefined
later in the DO loop for other purposes, then used in DO loop 2061 for
its original purpose.

(b) For the defending side, divisions located withipthe oI•- ist inactive battle area are transferred to th new ist
inactive battle area (which is identical to the old2 inactive
battle area). Later, for the defending side, divisions located in the
old 2nd inactive battle area are transferred to the new 2nd inactive
battle area. However, these latter divisions now erroneously include
the former.
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Error D19 (Cont'd)

Discussion (Cont'd)
(c) The code does not allow for the case in which the

FEBA change is so great that the new active battle area is not an
adjacent battle area to the old active battle area.

Corrective Action: (a) Use a new local parameter N5 instead of N3
as the limiting index in DO loops 2010, 2015, 2025, and 2030.

(b) For the defending side, allow divisions in
the old 2 nd inactive division to retreat before the divisions in the
old ist inactive division.

(c) Allow a loop back to check whether the new
FEBA lies beyond the boundary of the new active battle area.

Original:
A(

C-------------------------------------------------- --i
C 20) UPDATE DIVISION L-CATI.N DUE TO FE.A MOVEMENT.

DO 2,,50 IS:I,NS
C SAVE OLD ACTIVE BATTLE AREA LUCATICNS FOR ONE CYCLE

IABASP(IS) = IABAS(IS)
IBA:IAEAS( IS)
IF(FEBA(IS).LT.GDBA|IeA)) GO TO 2005

C RED SiDE IS ADVANCING
ISIGN:I
L=1
K:2
N1 =NV:(1 ) +MAL, (1 )4,1

N2 =N[1'( 1 ) +MAHr (1 )'ND (2)
N3 = 1
N4, z ND(1)

GJ Tu 2008
2035 IBAI=IBA-NS

C IF FEBA hAS ADVANCE:) PASSED FIkST BATTLE AREA IN SECTOR, SKIP

IF(IBAI.LE.•? GO TO 2050
C IF FtBA STILL IN ACTIVE BATTLE AREA, SKIP

IF(FE6A(IS).GT.CD8A(IBA1)1 GU 10 2C50
C BLUE SIDE IS ADVANCING

ISIGN=-:
L=2
K=1INI =1 IN2:Nb[I)

N3 = ND(1) + MAD(l) 4 1
N4 = ND(1 + ND(2) + MAD(1)

2003 IBAF =IBAl SIGN*N5iC IF FEBA LJUTSIDE THEATER, SKIP
IF(IBAF.GT.NBA.IR.IBAF.LE.O) GO TO 2050

J C SET NEW ABA AND SJPPLY NODE SERVING IT.

IABASIIS)=IPAF
ISNBA(IBAJ:ISNABA( ISK)

C M2VE DIVISION FRO4 ULD ABA TO NEW ABA
N3=NDS( IS, I).NVSII S,2)
DO 2010 IDS=lN3
ID=IDLABA( I ,IS,1)
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Error D19 (Cont'd)

Original (Cont'd)

IBALDIID)=IBAF
2010 CONTINUE

C MOVE RETREATING DIVISIONS FROM OLD ABA TO NEW 1ST INACTIVE BA.
lBA2=IBAF* ISIGN*NS 4;
N3:NfDIBAI I 5,L)
IF(N3.EO.O) GO TO 2060
IF(IBA2.LE.0.OR.IBA2.CT.NBA) GO TO 2020

C SET NEW LOCATIONS
00 2015 IDV=IN3
I0=IDLIBA( IDVIS,L)
IBALDLID)=IBA2

2015 CONTINUE
GO TO 2060

C THERE IS NO NEW 1ST IACTIVE BA FOR DEFENDER - REMOVE DIVISIONS
C FROM THEATER.

2020 DO 20.25 IDV=IN3
IDI•IlLISA C IDV, 1 S,L)
IBALDIID)=O

2025 CONTINUE
NDIBA( IS,t J=O

C

C MOVE DEFENDERS IN SELOND INACTIVE BATTLE AREA BACK

2060 CONNT I NUF
IBA3 = IBA2+ISIGN*NS
IF(IBA3.LE.0.OR.IBA3.GT.NBA) GO TO 2063
DO 2U61 ID=N3,N4
IF(IBALD(ID).NE.IBA2) GO TO 2061
IBALD21D) = IBA3

2061 CONTINUE
2063 CONTINUE

2030 N3=NDIBA( T S,K)
IF(N3.EQ.O)GO TO 2)37
DO 2035 IDV=1,N3
I9 DIULIBA( ICV, IS,K I
IBALUIID)=IBA

2035 CONIINUE
C MOVE ADVANCING DIVISIONS FROM OLD 2tD INACTIVE TO NEW 2ND INACTIVE
2037 ISIGN:-ISIGN

13A2= IBA+I SIGN*NS
18A3= IbA2+ ISIGN#NS
IFCIBA3.LE.0.OR.IBA3.GT.NBA) GO 110 2050
DO 2040 ID=NIN_
IF(IbALD(ID3.i;.IBA3) GO TO 2040
IBALDIi)h= IBA2

2040 CONTINUE
205", CONTINUE
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Error D19 (Cont'd)

Corrected:

DO 2050 1S=1,NS
C SAVE OLD ACTIVE BATTLE AREA LOCATIONS FOR ONE CYCLE

IABASPIIS) =IABASCIS) C .iCIOOl*12002 IBA=IABAS(IS)
IF(FEBA(IS).LE.GDBA(IBA)) GO TO 2005

C RED SIOE IS ADVANCING
ISIGN~1
L~ 1
K=2
N1=NO(1).MAD(1 1*1

N2=NO(I ).MAO(1 ).ND(2)

IF(IDAI.LE.01 60 TO 2007 C JC1001
IEMP=GDBA( IBAI I I JCIOO1

c IF FEBA STILL IN ACTIVE BATTLE AREA, SKIP
2001 IF(FEBA4IS).GT.1EMP) GO TO 2050 C JClOO1

H C BLUE SIDE IS ADVA~4CING
ISIGN=-1
L=2
K=1
NI =1

* N2=ND(I)
N3 =NDJII + MAD(I) 1
N4 = NDtI) 4 ND42) * 'A0(l)

2008 IBAF =IBAI SI GN*NS
C. IF FEBA OUTSIDE THEATER, SKIP

IFIIBAF.GT.NBA.OR.IBAF.LE.u) GO T0 2050
C SET NEW ABA AND SUPPLY NODE SERVINC IT.

K ~IABAStI.S)=IBAF
ISNBA(IBA)=ISNABA( ISsKl

C.... MOVE DIVISIONS FROM OLD ABA TO NEW ABA

DO 2010 lDS=l,N5 C JcIOO1
I5=NDSAD(ISI.DS(I 52 IJI

2010 CONTINUE
C ...... MOVE RETREATING DIVISIONS FROM OLD 2ND TO NEW 2ND INACTIVE BA..) JCIOOl

IBA2=IBAF4 JSIGN*NS
18A3 =18A2+ISIGN*'45 14 JCIooI
IF(IBA3.LE.0.OR.IBA3.CTdvBAI GO TO 2063 14 JCIooI
00 2061 I0=N39N4 N JCIOO1
IF(IBALD(IO).NE.IBA2) GO TO 2061 M J(1001
IBALDCID) IB1A3 14 JcI0O1

2061 CONTINUE M JCIOOI

2063 CONTINUE M JCIoo1
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Error D19 (Cont'd)

Corrected (Cont'd)

C.... MOVE RETREATING DIVISIONS FROM OLD 1ST TO NEW 1ST INACTIVE BA.
N=ND5IBA (IS,L C JCJO01
IFINS.EQ.O) GO TO 2060 C JCJOO1
IF(IBAZ.LE.0.O1?.IBAZ.GT.NdA) GO TO 2020

C SET NEW LOCATIONS
DO 2015 IDV=IN5 C JCTO01
ID=IDLIBA( IDV, ISL)
IBALDtIDI=IBA2

2015 CONTINUE
GO TU 2060

C THERE I5 '4C NEk 1ST IACTIVE BA FOR DEFENDER - REMOVE DIVISIONS
C FROM THEATER.
2020 DO 2025 IDV=lN5 C JCIOOI

ID=IDLIBA( IDV, ISL)
IBALD(1DI=O

2025 CONTINUE
NDIBA( ISL )0

20bO CONTINUE
C .... MOVE ADVANCING DIVISIONS FORM OLD IST TO NEW IST INACTIVE BA. I JCIOOI

2030 N5=NDIBA(ISK) C JCIO0I
IF(N5.EQ.OjGO TO 2)37 C JCIO01
DO 2035 IDV=I,N5 C JCIOOI
ID=IDLIBA( IDVqISK)
IBALDIID)=IBA

2C35 CONTINUE
C .... MOVE ADVANCING DIVISIONS FROM OLD 2ND TO NEW 2ND INACTIVE BA.

2031 ISIGN=-ISIGN
IBA2=IBA-#I SIGN *NS

IBA3=IBA2+ ISIGN*NS
IF(IBA3.LE.O.OK.IBA3.GT.NBA) GV TU 2045 C JCIOO1
DO 2040 ID:N1,N2
IFIlBALD(ID).NE.IBA3) GO TO 2040
IBALD(ID)=IBA2L2040 CONTINUE

2045 CONTINUE I jC1001
GOTO 2002 I JCIO01

2050 CONTINUE

Error D20: Parameter SACFRB(IS,2,L) is erroneously reset.

Location: In subroutine TC within Do loop 2072.

Discussion: The parameter SACFRPtIS,2,L) that contains the numberof aircraft shelters within rear region of sector IS for side L is
reset, and is not reassigned to finite value later.

Corrective Action: Eliminate the statement that resets the
parameter SACFRB(IS,2,L).

Original:
UO 2072 L:1,2
V)O 2¢72 IS:I,NS
IF(IABAS(IS).EQ.IABASP(ISI) GL TO 2072
ABASEFHIS,L -0.
5ACFRB(IS,1,L) : J.

SACFRB(IS,2,LD = 9.
2072 CONTINUE
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Error D24 (Cont'd)

Corrected:
DO 2072 L-l12
DO 2072 ISz1qNS
IFMiABAS(IS).EQ.IAsASPII$S) GO TO 2072
ABASEFIIS,L) a 0.
SACFRB(IS$11L) a D.

C JCI SACFRB(ISv2,L) - 0. C JC1001
2072 CONTINUE

Error D21: DO statement 5503 is missing.

Location: In subroutine TC within DO loop 5556.

Discussion: Within the context of the code, a DO statement, whose
index L is ranged over the combatant sides, is missing. The DO label
is 5503.

Corrective Action: Insert the DO statement within the DO loop
5550; that is,

DO 5563 L - 1#2"

Original:

C "LS) 6 1, ;V'i!4' ALL I !--L(1. OIVISIOIS AP4 REMIFCOCE WITH DIVISIONS
C dl- $1 u I 1 [rFrECT? IVC•L,-.

( ---- ---------------------------------------

LL
r,.,C' ( I !iAL .N•' L I):

Corrected:

C-------------------------- ------- a--------- ------
( 'j5) WITHDRAW ALL INEFFECTIVE DiVISIONS AND REINFORCE WITH DIVISIONS
C GF HIGHEST EIFFECTIVENESS.

- -- - - - - - - - - - - - -

DO 5550 IS=INS
t.'2-- 0I JCIOOI
D)•5 "03 L=I,2 I JClO01
i.,10--NAAC (L)

O3 550C IAlCMI ,NI3
STO;aJIAAC ,ISL)"3.
STURI (IAAE •IS, LIfAkCDS| rAA¢, I 5L)

5'KIO CONTI.,iUE
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Error D22: Parameter N2 is not initialized.

Location: In subroutine TC before DO loop 5503.

Discussion: The local parameter N2 is used within DO loop 5503 to
form the offset for the division identification index IDS. However,
N2 should be initialized to zero before entry into DO loop 5503.

Corrective Action: Initialize N2 to zero before DC loop 5503.

Original:

E ------------------------------------------------------------------
C 55) WITHDRAW ALL INEFFECTIVE DIVISIONS AND REINFORCE WITH DIVISIONS
C IF HIGHEST EFFECTIVENESS.4c

D0 5553' IS:=,NS
NIOzNAACI L)
D0 5500 IAAC=1,NI3
STOG2 (IAAC ,I S,L) =.
STOR1IIAACIS, L)=A tCDS(IAA'C,.ISL)

55j)O CON'INUE

Corrected:

-- - ----------- ------------------ ------ ------ ------

C 55) WITHDRAW ALL INEFFECTIVE DIVISIONS AND REINFORCE WITh DIVISIONS
C OF HIGHEST EFFECTIVENESS.
C : C .;

DO 5550 IS=l,NS
;r•/N2=0 I JCIOOI

DO 5503 L=1,2 I JCIOOZ
NIO=NAACIL)
DO 5500 IAAC=I ,NIO
STOR2tIAACIS,L)=O.
STOR I|IAAC ,15, L)=APCDSI AAC, IS,L)

5500 CONTINUE

Error D23: Incorrect side index.

Location: In subroutine TC following DO loop 5537.

Discussion: The conditional branch statement following DO loop
5537 uses a side index L instead of the correct index 1.

Corrective Action: Change the side index from L to 1.
original:

5537 CON fINUE

C FINALLY RECONSI11JTE IDLABA
C IF TLC MANY DIVISIONS IN ADA , PROCRAM TERMINAIES

IF(N.S(IS,L).NDSIIS,a'I.LE.MDDABA) 60 TO 5539
WRITL-(MUJi,5538)

5538 FURMAT(50H fCL MANY DIVISIONS ASSIGNED TU A SECTUR IN TC
STOP 1111

5539 CONTINUE
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Error D23 (Cont'd)

Corrected:
5537 CONTINUE

CC FINALLY RECONSTITJTE IDLABA

C IF TO0 MANY DIVISIONS IN ABA PROGRAM TERMINATES
IF(NDS(IS,1)4NDSIIS,21.LE.MUDABA) GO TO 5539 C JCio01
WRIVE(MOT,55381

5538 Fr MATISOH TOO MANY DIVISIONS ASSIGNED TO A SECTC4 IN TC
" jP 1111

5539 CONTINUE

Error D24: Incorrect division-type index used.

Location: In subroutine TC within DO loop 6526.

Discussion: Within DO loop 6526 local parameter TEMP2 contains
the apportioned number of army reconnaissance aircraft for division ID
that is being withdrawn. However, the factor FAACTD(ITI) used to
evaluate TEMP2 uses index IT1 for the division type instead of the
correct index IT.

Corrective Action: Substitute index IT for index IT1 within the

factor FAACTD in the assignment statement for TEMP2.

Original:

C MOVE INEFFECTIVE DIVISION FROM ABA TO SECOND INACTIVE B/A.
6525 IBALD(ID):IBA

C WITHURAW ARMY AIR CARRIERS IN PROPLRTION TO TOE OF DIV. TO TOE
C dF ALL DIVISIONS IN ABA. STORi IS ACTUAL NO. AAC IN ABA.

uo 6526 IAAC=1,N13
IF(STDR2(IAAC.$SL).LE.O.O) GO TU 6526
TEMP2:(FAA'.IO(IT1)k:TAACND CIAAC,LI/STOR2(IAAC,TS,L))*

k STORI(IAAC,II,LI

AAC)StIAAC,ISL)=AMAXI(O.O,AACDS(IAACIS,L)-TEMP2)
6526 CONTINUE

Corrected:

C MOVE INEFFECTIVE DIVISION FROM ABA TO SECOND IN!ACTIVE B/A.
6525 IBALD(ID)= IEA

C WITHDRAW ARMY AIR CARRIERS IN PROPORTION TO TOE OF DIV. TO TOE

C OF ALL DIVISIONS IN ABA. STORI IS ACTUAL NO. AAC IN ABA.
DO 6526 IAAC=I,NIO
IF(STOR2(IAAC,ISsL).LE.O.O) GO TO 6526
TEMP2=(FAACT7(IT)*TAACND (IAACeL)/STOR2(IAACISgL))* C J51001

X STDRI(IAAC, ISL)

AACDS(IAACI$,L)=AMAXI1O.0OAACDSIIAAC,•IS•L)-TEMP?|
6526 CONTINUE
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Error D25: Parameter IDDABA is undetermined for replacement
divisions.

Location: In subroutine TC following statement labelled 6528.

Discussion: When a divisi'on labelled IDI in the Ist inactive
battle area replaces an ineffective division in the active battle

*. area, the local parameter IDDABA(IDI) should be set to 1 as an
indicator that the replacing division has not been reconstituted.

Corrective Action: Following statement labelled 6528 include the
assignment statement

IDDABA(TD1) I.

4• Original:

j j C REMOVE DIVISION FROM' INACTIVE LIST
IDLIBA$IKT,IS,L)3
IBALDi]ID1)=IABASEIS)
IKT 0

C ADD ARMY AIR CARRIERS FOR NEW DIVISION AT TOE LEVEL
DO 6529 IAAC=I,NIO
AACOS(IAC,lS,L 1=AACDS(IACISLJ.FAACTDfIT1)*TAACND(IAACLI

- 6529 CONTINUE

Corrected:
C REMOVE DIVISION FROM INACTIVE LISTi ~IDLBA( IKT *ISt L}=0

-' IDDABAIIDI):I I JCIO01

IBALD(tDl) =IABASfI SJ
IKT = 0

SC ADD ARMY AIR CARRIERS FUR NEW DIVISION AT TOE LEVEL
4 DO, 6529 IAAC=1,N1O

AACDS( [AC, ISL h=AACDS( IAC, IS ,L )4FAACTO C It11*T AACNO¢ lAACLI
6529 CONTINUE

Error D26: Double entry of division reconstitution requirements.

Location: In subroutine TC within DO loop 7015. 9

* Discussion: If a division whose index is ID in the active battle
area requires a large reconstitution effort, then the parameter
!DDABA(ID) is set to I and initial reconstitution is bypassed.
However, reconstitution requirements are accumulated. Later, a second
reconstitution attempt is made within DO loop 7015 and the
reconstitution requirements are again accumulated, thus causing a
possible double entry in the accumulation process.

Corrective Action: Eliminate the conditional branch statement
within DO loop 7005, thus allowing an unconditional reset of the 1;
accumulation parameters RWNABA and RPNABA. _X
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Error D26 (Cont'd)

original:

(.....IF DEMAND FOR REPLb.CEMENTS HAS BEEN MET, SKIP.
N3=NW(L)
DO 7015 IDS=NI,N2
ID I DLABA( IDS, IS)
IF(IU)DABAIIO).NE.1 .AND.IRDABAIL)..NE.1I GO] TO 7015
11 lTD (I )
IC :CNTR YCC( ID)I
TEMP=AMAX1 fO.3,)TPD (IT)-PDIV( ID))
rEMPA = PD(ITJ;-4TOSTRl1,L)
TEMP =AMINI(TEMP,TEMPA)
RPNA8A( ICL~ RPNABA(IC,L I.TEMP

Dd 7,l,: IW=l,N3
- 'TEMP:AMAX1(U-'.O,TWD(IW,17)WDIVSIWJD)I,

RWNA8A( IW,IC ,L)=RiWNAhAf1W, l-,L )*TEOPP
7010 CflNfiNUE
7 -*,15 CONTINO!:

Corrected:

C 70) COMPUTE DEMAND AND REPLACEMENTS IN THE ACTIVE BATTLE AREA
C ----------- ---------------------------------- - -----------4 DO 1005 L=1,2
C.....[F DEMAND FDR REPLCEMENTS HAS BEEN MET, SKIP.
C J.CI IF(IRDABA(L).EG.0) GO To 7005 C JCIoo1

N3=NWIL)
'4 DO 1004 1C1,1 I

C RWNABA IS REPLACEMENT WEAPPNS NEEDED IN ABA
7003 RWNABA(IW,ICtL)=0.

C RPNABA IS REPLACEMENT PEOPLE NEEDED IN ABA
RPNABA(IC,LJ=0.

7004 CONTINUE
7005 CONTINUE

C FOR EACH DIVISION IN AN ABA DETERMINE REPLACEMENT WEAPONS
C AND PEOPLE TO PRING DIVISIONS UP TO TOE LEVELS.

DO 7025 IS=19NS
N2=O
DO 7020 L=1,2
IF(NDSIIS,L).EQ.0) Go To 1020
N1=14N2
N2=N2+NDS( IS,L I

C ..... IF DEMAND FOR REPLtECEMENTS HAS BEEN MET, SKIP.
N3=N IL I
DO 7015 JDS=N1,N2
lD0IDLABA(IDStlSl
IF(lDDABA(ID).NE.1.AND.IROABA(L).NE.1I GO TO 7015

IT =ITD( ID)
IC=CNTRYC( ID)
TEMP=AMAXI(0.0,TPD IIT)-PDIV(IDI)
TEMPA =TPD(IT)*FT3STRI1,L)
TEMP =AMIN1(TEMP,TEMPA)
RPNABA(I(C,L)=RPNABA(IC,L).TEMP
DO 1010 IW=IYN3
7EMP=AMAX1$0.OTWD(IWIT)-WDZV(lWID)I
RWNABAiIW, IC,L)=RiENABA(IW,,IC,L).#TEMP

7010 CONTINUE
7015 CONTINUE 6
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Error D27: Division-type index is undefined.

Location: In subroutine TC within DO loop 8560.

Discussion: Within DO loop 8560 the assignment statements for
local parameters SUNDIV, TPNDIV, and TWNDIV contain parameters having
division type index IT. However, index IT is defined in the section
following the conditional branch statement 8555.

Corrective Action: Move the assignment statement for index IT to
the section following the DO statement 8585 and before the conditional
branch to statement 8555.

Original:

C..... F'r RLPL'A(Li,,rNT PCOLS SUFFICIENT9 SEND UP REPLACEMENTS.
IN5 .'; U L (
. ; -•' •$SU (L
LIU .15Pr, ID:04'I1N2

]IJA I3ALE(ID)
15q

L 0A n A I C,,, ; DET

IT I I r 1) ! I,)

;"I 4 ( I = - P . I V ,• + 1ý, * IT 0'.64 , 1 D)
Mý)CZ Z I C,LL) %.%A Al (.0,R C k ( IC ,L )-P'R ABA 0I)M
00( "54;) i4altNi3

(,4 I CV a ITY )=," I ,, I + 'A ,S I SECTION 75

Corrected:
c ,,Ci . (F:.'LCE!(ICLT P-OLS SUFFICIENT, SEND UP REPLAlEPEDNS.
N5 U ( L )

IIT--!TCI ID) M JCIOO1
IBA 1-.ALD( 101

IS5 , C MIC' :, RA'S)

ML'~15=ANS1

i;,. • AS,IIGh*ITYP*NS
IF(1I"AU.G1.NBA.0&.iAU.LE.0)GOTU 8585 1JIO
JFU,1iA.'4 E.IE'AU1 GO 708e5455

IF'!.N GU TO 8555 C JC

IL. " ';-1 Y'S (t IV

PlL) 1 ID)=DIVID)#PXDADA CID)
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Error D27 (Cont'd)

Corrected (Cont'd)

RPC (IC,I): X(AX[0 .0,RPCL(IC,L)-PNDABA(rD))
r; 1140 jhý:],03
W D '.`t iW,lID)=WD IV {I WID)+NDAIA (IW, ID)
W-'- L(IW,IC,L)=AMAXIO.O,WRPC(ZIWIC,L)-WNDABA(II,IDI)

a540 CLiVr1t, UE
Vu ,'5 ISU=I,N5

', t I St, I C,) =1"ISJDT ISU01T)
3545 C• IUE

-. PJ',_ CA•ACITY LIMITED. RESUPPLY AS MW SECTI([J 75

B _5_55 C" .•,;E

Error D28: Incorrect conditional terms in branch statement.

Location: In ýubroutine TC before DO loop 8540.

Discussion: The conditional branch statement to statement
labelled 8555 contains the conditional terms

IDDABA(ID).EQ.O.AND.II.EQ.O.

The section beginning at label 8555 is entered if reconstitution

resources are insufficient and apportioned resources are required.
However, the local flag II is initialized to 0 and is later set to 1
if the resources are limited. Thus, the above conditional term is the
negation of the correct term; that is

IDDABA(ID) .NE.O.OR.II.NE.O.

Corrective Action: Negate the original conditional term in the

branch statement to label 8555.

Original:

I A LM IA'-'(A I.)
1BAU -= lIA~-Ai!ICN' ITrP "'•;'

IF(IvA.PL. I0AU; GJ TI L585pIF(ILDSA(ID).[.0.At;B.Il.EO) Go TO 8555
IT ýI (1 ' L, I
IC:CrTRYC( Ii;)

kPCL ( ICL I ýAMAX! .'),RPCZ( IC,L I-P?!ABA( IDM
Y,: ' 544 ) I (,. N 3

ýýPC 1W.,IC,L =AMA X1 H. UsRI , ICL )-W'UA8 IW,ID 7
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Error D28 (Cont'd)

Corrected:
aABA = IABAS(IS)
1BAU = IABAISJGN*ITYP*N$
IFCIBAU.GT.NBA.OR.IBAU.LE.OGOTO 8585 1 JC1001
IF(IBA.NE.IBAU) GO Td 8585
IF(IDDABA(IDI.NE.3.OR.II.NE.0 GO TO 8555 C JCO00Q
IC=CNTRYCI D)
PDIV(IDIPOIV( IDI0PNDABA'IiD1
RPCZ$C|,L)=AMAXIIO.ORPC2IJC*,L-PNDABA¢ID)I

854DO 8540 IW=ItN3
• ~~~WD IV! ]MrID =WD IV I MWID)*WNDABA |Wt IDI
•'i85q0 ~~WRPCZKIWIC.L,=AMAX1,O.OWRPCZIIW.IE.L)-WNDABA,|W.[D),)NIU

Error D29: Incorrect index used.

i! Location: In subroutine TC at statement labelled 8563.

Discussion: The parameter IDWTSU(1,IW,L) sho'zld have the indices
IDWTSU(I,ISU,L) where ISU is the proper subunit index.

Corrective Action: Change the index IW to ISU in the parameter
IDWTSU.

Original:

C ..... CREAIE NEW SUBUNITS. PNSU 15 NO. SUBUNITS FOR WHICH THERE ARE

C AVAILABLE REPLACEMENT PEOPLE. WNSU IS NO. FUR WHICH THERE ARE
C 'RIMARY WEAPONS ANij SUA IS NO. OF SUBUNITS FOR WHICH THERE ARE
C ENOUGH PEOP! E AND -"RIMARY WEAPONS. REDUCE REPLACEMENT POOLS TO
C kEFLECI CREATION OF NEW SUBUNITS NEEDED IN DIVISION.

SUM= .
D)O} 8510 ISU=I,N5
PNSUZ60.
IF(UPN.IV.LE..JOI- ) GO TO8563

i ' ~ ~PNSJ= (!ýN)A fA ( ] )/T tND] V I SUND] V( !SU])

PNSU=AMI Ni (PIISU,SJNOIV(ISUI)
:•;856~3 IW=IL'.WTSU(I,1W, ,L )

S~Corrected :

C.....CREATE NEW SUBUNITS. PNSU IS NO. SUBUNITS FOR WHICH THERE ARE
C AVAILABLE REPLACEMENT PEOPLE. WNSU IS NO. FOR WHICH THERE ARE

C PRIMAkY WEAPONS AND 5UA 15 NO. OF SUBUNITS FOR WHICH THERE ARE
,€ ENOUGH PEOPLE AND 2'K4ARY WEAPCNS. REDUCE REPLACEMENT POOLS TO
C REFLECT CREATIGN OF NEh SUBUNITS NEEDED IN DIVISION.

SUM=O.
DO 8570 ISU=I,N5
PNSU=O.O .
IFITPNDIV.Lf..OO1) GO TO 8563

PNSU=(PNDABA!ID)/TPNDIV)'SUNDIVi ISU)
PNSU=AMINI (PNSUSUNDIVI ISU))

5563 IW=IDWISUIlISUL) C J.1001
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Error D30: DO statement missing.

Location: In subroutine AIRASG before DO Locp 47.

Discussion: Within the context of the code, a DO statement with a
DO range 46 indexed over aircraft range IRNG is missing.

Corrective Action: Before DO loop 47 insert the following DO

statement

DO 46 IRNG 1, 5

Original:

C SOME AIRCRAFT MUST BE REMOVED FROM AN AIRBASE. TRY MOVING SHORTEST
C RANGE AIRCRAFT IN PUOL ACROSS SECTORS TO OTHER SECTOR AIRBASES
C THAT MAY HAVE SPACE.
AC 03 41 IRNG=i,5

D3 47 IS:ISI,IS2
IF(IFLGSIISI.NE.I) GO TO 47

C'
C THIS AIRbASE HAS TROUBLE

DO 4b IAC=I,NACT
C DO ANY AIRCRAFT OF THIS TYPE HAVE TO BE MOVED.

IF1P0OLIIAC,IS).EQ.O.) GO TO 48

Corrected:

C SOME AIRCRAFT MUST BE REMOVED FROM AN AIRBASE. TRY MOVING SHORTEST
C RANGE AIRCRAFT IN POOL ACROSS SECTCRS TO OTHER SECTOR AIRBASES
C THAT MAY HAVE SPACE.

DO 46 IRNG=1,5 C JCIOO1
DO 47 I$=ISI,IS2
IF(IFLGSIIS).NE.1) GO TO 47

C
C THIS AIRBASE HAS TROUBLE

DO 48 IAC=1,NACT
C DO ANY AIRCRAFT OF THIS TYPE HAVE TO BE MOVED.

IF(POOL(IAC,ISJ.EQ.O.) GO1 TO 4e

Error D31: Incorrect sector index.

Location: In subroutine AIRASG within DO loop 49.

Discussion: The sector index IS is used instead of the correct
index ISIN in two parameters within DO loop 49:

(a) in parameter IFLGS within the conditional branch
to label 49;

(b) in parameter SUMUDR within assignment statement
for ACGO.

Corrective Action: Substitute index ISIN for index IS in
parameters IFLGS and SUMUDR.
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Error D31 (Cont'd)

Original:

C N3W SEARCH FOR POTENTIAL RECEPTOR SECTORS
DO 49 ISIN:I51,IS2
IF(ISIN.EQ.IS) GO TO 49
IF(IFLGS(I$).NE.O) GO TO 49

C NOW ISIN IS A POTENTIAL RECEPTOR AIRBASE. TRANSFER A/C AS POSSIBLE
IF(POOL(IACIS).LE.SUMUDRfISIN)I GO TO 51

C FILL UP RECEPTOR CENTER TO ITS LIMIT
ACGO = SUMUDRIIS)
P.OL(IACIS) POOLIIAC,IS)-SUMUDRI SIN)
SUMUDR(ISIN) 0.
IFLG541SINI 2

GO TO 52
51 CONTINUE

Corrected:

C NOW SEARCH FOR POTENTIAL RECEPTOR SECTORS
DO 49 1SIN=151,152
IF(ISIN.EQ.IS) GO TO 49
IF(IFLGSIISIN).NE.O) GO TO 49 C JCIO01

C NOW ISIN IS A POTENTIAL RECEPTOR AIRBASE. TRANSFER A/C AS POSSIBLE
IFIPOOL(IACIS).LE.SUMUDRIISIN)) GL TO 51

C FILL UP RECEPTOR CENTER TO ITS LIMIT
ACGO = SUMUDR(ISIN) C JCIO01
POOL1IACIS) P=OLI1AC,IS)-SUMUDRIISIN)
SUMUDRIISIN) = 0.
IFLGS(ISIN) = 2
GO TO 52

51 CONTINUE

Error D32: Incorrect parameter used.

Location: In subroutine AIRASG following statement labelled 170.

Discussion: The context of the code indicates that the parameter

SUMAC in the assignment statement

SUMAC(IS) = 0

should be the parameter QPNAC(IS).

Corrective Action: In the assignment statement change the
parameter SUMAC to the correct parameter QPNAC.

7 .
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Error D32 (Cont'd)

Original:

173 CONTINUE
QPNACtIS) O.9999*PPNUTF(ISL)ISUPACtIS)

174 CONTINUE
GO TO 177

170 CONTINUE
SUNACtIS, 0.

1 177 CONTINUE

Corrected:

'1
* 173 CUNTINUE

QPNAC(IS) = O-.9999PPNUTF(IS-,LISUMACtIs)
174 CONTINUE

GO TO 17"
.4 170 CONTINUE

gPNAMSI$| = 0. C 0.IOOI
1 177 CONTINUE

I
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U.' ARMY MATERIEL DEVELOPMENT & ARLINGTON, VA 22209READINESS - 94AND

ATI'T DRCDE-D, SYSTEMS DEV DIRECTOR
ATTN DRCBSI, DIR FOR BATTLEFIELD SYS DEFENSE COMMUNICATIONS AGENCY

INTEGRATION WASHINGTON, DC 20305
5001 EISENHOWER AVENUE
ALEXANDRIA, VA 22333 DIRECTOR

DEFENSE COMMUNICATIONS AGENCY
COMMANDER COMMAND & CONTROL
US ARMY ARMAMENT MATERIEL TECHNICAL CENTER

READINESS COMMAND ATTN STRAT FORCES DIV
ATTN DRSAR-LEP-L, TECHNICAL LIBRARY ATTN STRATEGI: OPERATIONS DIV
ATTN DRS.R-PI, ROBERT E. SCHERTZ ATTN DENNIS YONKEL (C3.15)
ROCK ISLAND, IL 61299 -'-SHINGTON, DC 20301

S*".MANDER DIRECTOR
US QZMY MISSILE & MUNITIONS DEFENSE COMMINICATIONS ENGINEERING CENTER

CENTb7 & SCHOOL 1860 WIEHLE AVE
ATTN ATSK-CTD-F RESTON, VA 22090
REDSTONE ARSENAL, AL 35809

DIRECTOR

DIRECTOR DEFENSE INTELLIGENCE AGENCY
US ARMY MATERIEL SYSTEMS ANALYSIS ACTIVITY ATTN DT-2, WEAPONS & SYSTEMS DIV
ATTN DRXSY-MP WASHINGTON, DC 20301
ABERDEEN PROVING GROUND, MD 21005

CHAIRMAN
DIRECTOR OFFICE OF THE JOINT CHIEFS OF STAFF
US ARMY BALLISTIC RESEARCH LABORATORY ATTN J-6, COMMUNICATIONS-ELECTRONICS
ATTN DRDAR-TSB-S (STINFO) ATTN STUDIES ANALYSIS & GAMING AGENCY
ATTN DRDAR-BLV/MR. D. L. RIGOTTI WASHINGTON, DC 20301
ABERDEEN PROVING GROUND, MD 21005

DIRECTOR
US ARMY ELECTRONICS TECHNOLOGY DEFENSE NUCLEAR AGENCY
& DEVICES LABORATORY ATTN F..EV, ELECTRONICS VULNERABILITY DIV

ATTN DELET-DD ATTN STNA, J. T. MCDANIEL
FORT MONMOUTH, NJ 07703 WASHINGTON, DC 20305

HQ USAF/SAMI COMMANDER

WASHINGTON, DC 20330 FIELD COMMAND
DEFENSE NUCLEAR AGENCY

TELEDYNE BROWN ENGINEERING ATTN FC PRT/MAJ DONALD W. HARD
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UNDER SECRETARY OF DEFENSE OFFICE, SECRETARY OF THE ARMY
FOR RESEARCH & ENGINEERING DEPUTY UNDER SECRETARx (OPERATIONS RSCH)

ATTN DEP DIR (TACTICAL ATTN MR. HARDISON
WARFARE PROGRAMS) ROOM 2E614 THE PENTAGON

ATTN DEP DIR (TEST & EVALUATION) WASHINGTON, DC 20310
WASHINGTON, DC 20301

COMMANDER
OFFICE OF THE ASSISTANT US ARMY ARMAMENT RESEARCH AND

SECRETARY OF DEFENSE DEVELOPMENT COMMAND
PROGRAM ANALYSIS & EVALUATION ATTN DRDAR-LCN, NUCLEAR & FUZE DIV
ROOM 2E313, THE PENTAGON ATTN DRDAR-LCN-E/WARREN G. REINER
WASHINGTON, DC 20301 DOVER, NJ 07801

OFFICE OF THE ASSISTANT COMMANDER
SECRETARY OF DEFENSE US ARMY ARMOR CENTER

RESEARCH & ENGINEERING (C 3 I) ATTN TECHNICAL LABORATORY
ATTN COL DONALD GRIGGS FORT KNOX, KY 40121
ROOM 3EIc3, THE PENTAGON
WASHINGTON, DC 20301 COMMANDER/DIRECTOR

COMBAT SURVEILLANCE
ASSISTANT SECRETARY OF THE ARMY & TARGET ACQUISTION LABORATORY

RES, DEV, & ACQ ATTN DELCS-R/E. L. FROSTATTN DEP FOR COMMUNICATIONS FORT MONMOUTH, NJ 07703
& TARGET ACQ

WASHINGTON, DC 20310 COMMANDER
US ARMY COMBINED ARMS COMBA'

OFFICE, DEPUTY CHIEF OF STAFF DEVELOPMENTS ACTIVITY
FOR OPERATIONS & PLANS ATTN ATCA-CIC/MR. L. FOLLIS

DEPT OF THE ARMY FORT LEAVENWORTH, KS 66027 "
ATTN DAMO-RQZ, REQUIREMENTS DIR -

ATTN DAMO-RQD, COMBAT DIV COMMANDER
ATTN DAMO-TCZ, TELECOM & CMD US ARMY CONCEPTS ANALYSIS AGENCY

& CONTROL DIR ATTN COMPUTER SUPPORT DIV
ATTN DAMO-NCN, NUCLEAR DIV ATTN METHODOLOGY & RESOURCES DIR
WASHINGTON, DC 20310 ATTN SYS INTEGRATION ANALYSIS DIR

ATTN WAR GAMING DIR
ASSISTANT CHIEF OF STAFF 8120 WDODMONT AVE

FOR INTELLIGENCE BETHESDA, MD 20014

DEPT OF THE ARMY
WASHINGTON, DC 20310 DIRECTOR

ELECTRONIC WARFARE LABORATORY
OFFICE OF THE DEPUTY CHIEF OF STAFF ATTN DELEW-V/MR. B. MILLER

FOR RESEARCH, DEVELOPMENT. FT. MONMOUTH, NJ 07703
& ACQUISITION

DEPT OF THE ARMY COMMANDER
ATTN DA9A-RAX, SYSTEMS REVIEW US ARMY FOREIGN SCIENCE

& ANALYSIS OFFICE & TECHNICAL CENTER
ATTN DAMD-CSZ-A, COMMAND, CONTROL FEDERAL OFFICE BLDG

SURVEILLANCE SYS DIV 220 7TH STREET, NE
ATrN DADIA-CSM, MUNITIONS DIV CHARLOTTESVILLE, VA 22901 •
ATTN DAMA-WSM, MISSILES & AIR-•-:

DEFENSE SYS DIV COMMANDER
ATTN DAMA-CSS-N, NUCLEAR TEAM US ARMY INTELLIGENCE & SEC COMMAND
ATTN DAMA-WSW, GROUND COMBAT SYS DIV ATTN IAX-OT • .

WASHINGTON, DC 20310 ARLINGTON HALL STATION
4000 ARLINGTON BLVD

ARLINGTON, VA 22212
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COMMANDER COMMANDER

US ARMY MATERIEL SYSTEMS US ARMY ARMOR SCHOOL
ANALYSIS ACTIVITY ATTN LIBRARY BR

ATTN DRXSY-C, COMBAT SUPPORT DIV FORT KNOX, KY 40121
ATTN DRXSY-DS/MARK RECHES

ATTN DRXSY-GS/B.F. KING COMMANDANT
ABERDEEN PROVING GROUND, MD 21005 US ARMY ENGINiEER SCHOOL

ATTN LIBRARY
"COMMANDER FORT BELVOIR, VA 22060
US ARMY MOBILITY EQUIPMEN- RESEARCH &

DEVELOPMENT COMMAND COM14ANDER
ATTN DRDME-RT/DR. KENNETH OSCAR US ARMY FIELD ARTILLERY SCHOOL
PORT BELVOIR, VA 22060 ATT TECH LIBRARY

FORT SILL, OK 73503

DIRECTOR
NIGHT VISION & ELECTRO-OPTICS COMMANDER

LABORATORY US ARMY INFANTRY SCHOOL4 ATTN DELNV-VI/FRANK SHIELDS ATTN LIBRARY
FORT BELVOIR, VA 22060 FORT BENNING, GA 31905

COMMANDER COMMANDER
US ARMY NUCLEAR & CHEMICAL AGENCY US ARMY ORDNANCE CENTER & SCHOOL
ATTN ATCN-S, STUDIES, ANALYSIS & LIT DIV ATTN ATSL-CLC-C/PAUL A SCHOLZ
ATTN ATCN-W, WEAPONS EFFECTS DIV ABERDEEN PROVING GROUND, MD 21005

4 75C0 BACKLICK RD
]BUILDING 2073 COMMANDANT
SPRINGFIELD, VA 22150 US ARMY SIGNAL CENTER & FT GORDON

ATTN TECH LIBRARY
COMMANDER FORT GORDON, GA 30905
US ARMY OPERATIONAL TEST

AND EVALUATION AGENCY COMMANDER
ATTN CSTE-ZS, SCI ADVISOR US ARMY SPECIAL WARFARE SCHOOL
ATTN CSTE-TM. TEST MANAGERS ATTN TECH LIBRARY
5600 COLUMBIA PIKE FORT BRAGG, NC 28307
FALLS CHURCH, VA 22041

DIRECTOR TRADOC SYSTEMS ANALYSIS ACTIVITY

US ARMY SIGNALS WARFARE LABORATORY ATTN ATAA-TDC/MR. C. L. KIRBY
ATTN DELSW-OS, OFFIC- - THE SCIENTIFIC WHITE SANDS MISSILE RANGE, NM 88002

ADVISOR
ATTN DELSFW-EE, ELECTRONICS/EW DIV COMMANDER
ATTN DELSW-CE, COMM/EW DIV US ARMY LOGISTIC CENTER
VINT HILL FARMS STATION ATTN ATCL-FS/MR. DONALD STEWARDSON
WARRENTON, VA 22186 FORT LEE, VA 23801

COMMANDER SUPERINTENDENT
US ARMY TRAINING & DOCTRINE COMMAND ACADEMY OF HEALTH SCIENCES
ATTN ATCD-N/COL MCJECKI ATTN HSA-CDB
FORT MONROE, VA 23651 FORT SAM HOUSTON, TX 78234
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US AR4Y ELECTRONICS RESEARCH
& DEVELOPMENT COMMAND

ATTN TECHNICAL DIRECTOR, DRDEL-CT
ATTN LEGAL OFFICE

HARRY DIAMOND LABORATORIES
ATTN CO/TD/TSO/DIVISION DIRECTORS
ATTN RECORD COPY, 81200
ATTN HDL LIBRARY, 81100 (3 COPIES)
ATTN HDL tIBRARY, 81100 (WOODBRIDGE)
ATW'N TECHNICAL REPORTS BRANCH, 81300ATTrl CHAIRMAN, EDITORIAL COMMITTEE

AWTN CHIEF, 21000
ATTN CHIEF, 21100AWN CHIEF, 21200
ATTN CHIEF, 21300
ATTN CHIEF, 21400 (2 COPIES)
AWN CHIEF, 21500
ATTN CHIEF, 22000ATTN CHIEF, 22100
ATTN CHIEF, 22300
AWTN CHIEF, 22300
ATTN CHIEF, 22900

ATTN CHIEF, 20240
ATTN MICHALOWICZ, J., 22100
ATTN NOON, T. V., 21200 (10 COPIES)
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